
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



'"P^UjL /^^o.S'^ 





HARVARD 
COLLEGE 
LIBRARY 



Digitized by 



Google 



Digitized by 



Google 



''p-tiJL /^^o.S'^ 





HARVARD 
COLLEGE 
LIBRARY 




Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



THE 



NOVUM ORGANON/ 



OB 

A TRUE GUIDE 
TO THE INTERPEETATION OF NATURE, 

BT 

FRANCIS J|_ACON, LORD VERULAM, 

LORD CHANCELLOR OF ENGLAND. 



A NEW TRANSLATION 

BY TBB 

REV. G. W. KITCHIN, ii.A. 

STUBSNT AND TUTOB OF CHBIBT CHUBCH, OXFORD. 



OXFORD: 

AT THE UNIVERSITY PRESS. 

M.DCCC.LV. 



Digitized by 



Google 



^r-f — fr yr/ 



harvardN 
university 

LIBRARv y 



^Xc£ /^ro.57 



^c=*-' 1/ 



Digitized by 



Google 



EDITOR'S PREFACE 



JL HERE are only two complete Translations of the Novum 
Organon already in existence : the first, that given by Dr. 
Shaw in his Edition of Bacon's Philosophical Works (3 vols. 
4to. London, 1733) ; the other is to be found in Montagu's 
Edition of Bacon's Works (London, 1831), and was made 
by Mr. W. Wood. 

Dr. Shaw's Edition is extremely rare ; Mr. Wood's Trans- 
lation has been reprinted by Pickering, and is in common use ; 
it also forms, with some corrections, the basis of a Translation 
published by Bohn. I cannot look on this as anything 
but a misfortune. Mr. Wood's English is coherent, and 
reads well ; and so long as we read it without referring to 
the Latin, we believe that, though very obscure, still it must 
be correct. But the least comparison of the Latin discloses a 
most extraordinary collection of misapprehensions and mis- 
takes. The worst of these are corrected in Bohn's Edition, 
but there are radical faults in Mr. Wood's work which lead 
me to think that it cannot be made the basis of a satisfactory 
translation. 

There is also in existence a Translation of the First Book 
oflbhe Novum Organon, by Mr. Glassford, printed for private 
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iv EDITOR'S 

circulation in Edinburgh in 1 844. It is consequently hardly 
to be met with. It is written in a somewhat disagreeable 
style ; the nomenclature is yery peculiar ; it is not free from 
errors ; and it follows the Latin too closely throughout. 

This is the state of the existing translations. 

Accordingly, when the Delegates of the Press suggested 
to me that it would be well to publish the Norum Organon 
both in Latin and English, I thought it would be the best 
course to abandon these Versions, and to renture upon a 
new Translation, which should be accurate, and as clear as 
the yery obscure language of the original would permit. 
ISo Translation of Bacon can do justice to his style, or to 
the forcible language in which his thoughts are conveyed : 
no author, perhaps, suffers so much under the hand of a 
Translator. It is a great misfortune that he did not himself 
leave us an English Version. The subject seems to require 
to be treated in one of the Modern Languages. Its line of 
thought, its illustrations and examples, are all modem; 
and nervous as the Latin is, we are constantiy met 
by unavoidable barbarisms. But Bacon was fonder of 
turning his English into Latin than the contrary : for he 
used to say^ that " books written in the Modern Tongues 
must soon become bankrupt," — an unfortunate Prophecy, as 
probably nothing has so much hindered the study of the 
Novum Organon as the difficulty and uncouthness of the 
Latin in which it is written. 

As for my Translation ; in point of style, I have tried to 
copy that of the Advancement of Learning, the only English 
Work of Bacon which at all resembles the Novum Organon. 
I have aimed rather at faithful than at elegant rendering ; 
being, as Bacon would himself say, more desirous of Light 
than of Fruit or Enjoyment. There are several passages as 
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PREFACE. V 

to the interpretation of which I still feel considerable doubt : 
on these ndtes will be found upon the Latin Text. 

Though in many respects it would be better for the 
Student first to become acquainted with the Novum Organon 
through the English, yet the translation cannot stand for 
the original ; and in reading the Work a second tame the 
Latin must be carefully studied. 

I haTO appended to this Volume an entirely new Index, 
which I trust may be found useful. 



Ch. Ch. March 14, 1855. 
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SYNOPSIS. 

Fbbfaob — on the position which the new Method is to 
hold 

BOOK I. 

I. Statement of the object of the Work, Aph. i — ^37. 
IL The " Pars Destruens/' 38 —115. 
in. The overthrow of Objections preparatory to the 
Constractire Part of the Work, 116 — 129. 

BOOK II. 

lY. The Constmctiye Part. 

(i) The scope or object of the Work, more in 

ftiU, 1—3. 
(ii) Precepts or practical rules for each head. 
I. For Human Power, 4. 

And under it for Transformations, 5. 
a. For Form, taking first the subordinates, 
viz: 

(a) Latent Process, 6. 
(fi) Latent Structure, 7, 8. 
Precepts for discovery of Form, 10 — ^%. 
(i) By example of the Method 10 — 20. 
{2) By Prerogative Instances, 21 — $2. 
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BACOFS NOYUM ORGANON. 



PREFACE. 

X/ACON condemns two opposite extremes, that of the 
Dogmatists, who extinguish inquiry by affirming that Nature 
is fully known ; and that of the Sceptics, who practically do 
the same, by affirming that nothing can be known. 

The older Greek Philosophers held a middle course, and 
consulted Nature ; thinking, that (as to the question of the 
possibility of knowledge) it was better to try the matter 
practicaUy, than to argue on it theoretically. 

Bacon's o^ plan is to start from the senses, putting them 
in their right place, rejecting the hasty mental operations 
which ordinarily follow perception, and preparing a new and 
surer Method. 

The need of such a Method the Ancients saw, and tried 
to make use of Logic as such : but it came too late, and 
confirmed error rather than discovered truth. Wherefore 
Bacon proposes to begin afresh, ruling the Intellect by 
means of proper Instruments. 
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But though he thud sets aside all the labours of the 
ancients, he declares himself in no way their antagonist: for 
both systems, he thinks, can exist together;— the ancient 
more pleasant, more alluring, because of men's haste, the 
necessities of civil life, and the weakness of man's intellect ; 
but his own more penetrating, more powerful in subduing 
Nature, and in giving certainty of knowledge. 

The older he terms the Anticipation of Nature: his own 
the Interpretation of Nature. 

And, finally, he begs men not to give it a merely casual 
consideration, but to try his Method fairly, accustoming 
themselves to the subtilty of Nature ; correcting and resist- 
ing old habits of thought; and then at length passing 
judgment upon it page 3 — la 
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I. The subject matter of the whole work. 

Aph. 

1. Human Power, and Human Knowledge. These are 

limited by man's observation and meditation on Facts. 

Page II 

2. Neither the hand nor the intellect prosper unaided. In- 

struments must be had to excite and suggest, or to clear 

away error 1 1 

' 3. Human Knowledge and Power may be considered together. 
What we predicate as a cause for Knowledge, is also a 
rule for action 11,12 

4. The limits of Man's Power are the application or separation 

of things ; the operation resulting is Nature's alone. . 1 2 

5. Alchemists, &c. have fiedled in production by following only 

old tracks 12 

6. But new truths are only to be arrived at by the use of new 

Instruments and Methods 12 

7. All existing truths are the results of a very few Axioms. 1 2 

8. And they are acquired by Chance, not by Art ; and so the 

present Sciences are barren 12 

9, 10. This and all other evils in Science arise from a belief in the 

power of the Human Mind — whereas Nature's subtilty 

far exceeds that of the Mind 12, i^ 

11. And existing mental culture is bad — Logic gives no 

help 13 
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12. For (a) it only con6rms error page 13 

13. 09) The Syllogism does not profess to touch Prime 

Axioms, and fails when applied to Mediate 

Axioms 13 

14 — 16. (y) Its Terms are confused ; as are also the Concep- 
tions of which they are the expression. . . 13, 14 

17. (fi) The Axioms, on which the Syllogism is based, 

are wrong; both the Prime and the Mediate 
ones 14 

18. It is dear then that a better Instrument is needed 14 

19. Two ways lie open, 

(a) The old Aristotelian Induction, which leapt from 
particulars to highest generalities. 

08) The new Induction, /^cr^radti^ continuos 14 

20j 21. The ordinary mind follows the former, for the sake 
of quiet The better ordered mind tries the latter, but 
fedls for want of regulation and help 15 

22. The two compared. Both begin in particulars and ascend 
to highest generalities. The former superficially touches 
on experience. The latter proceeds regularly by means 
of it 15 

23. Nor is the distinction slight betw^n the Phantoms of the 
Human Mind, and the Ideas of the Divine 15 

24. Ilie Axioms, too, of the former are useless ; of the latter 

practical 15, 16 

25. Those of the former are got at carelessly; and aU contra- 
dictory cases are explained away 16 

26. The older process we term Anticipation of Nature, the 
newer^ Interpretation of NaUire 16 

27. The former are firmly established, popular, easy; .... 16 

28. The latter, abstruse^ long, hard 16, 17 

29 — 31. The former do well for dogmatic arguing without 

appeal to facts ; but are of no practical use, as they are 
radically wrong. And it is in vain to patch up the old 
with new pieces 17 
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ANALYSIS. xiii 

32. Therefore we do not try to amend the Ancients ; and aa 

we differ entirely in Method, we are quite distinct from, 
and do not oppoee them page 1 7 

33. Nor may oar Method be judged by the old. 17 

34. It will seem obscure, from the difficulty of ezphuning an 
entirely new subject 18 

35. It is not antagonistic to others. It only seeks to enter fit 
and ready minds 18 

36. We must beg men for a while to abandon preconceptions, 
and give us an impartial consideration 18 

37. We agree with the Sceptics so far as to say that by the old 
plan no knowledge of Nature can be obtained ; but we 
differ from them, in that they destroy the evidence of the 
senses ; we try to correct it and provide it with Instru- 
ments 18, 19 

II. 38* The truth cannot enter, unless the Phantoms 
be dispossessed. 

39. These are of four kinds, (i) of the Tribe; (2) of the 

Den or Cave; (3) of the Market-place; (4) of the 
Theatre 19 

40. These must be pointed out separately ; and this part of 
the Novum Organon will answer to the Soph. Elench. of 
the old Logic 19 

41 — 44. The four Phantoms shortly described 19* ^3 

45. (i) Phantoms of the Tribe. Of the whole race of man. 

Arising ; — 
(a) From the spirit of system innate in us 21,22 

46. (b) From the clinging to preconceived notions. 
2a, 33 

47. (c) From the narrowness of the human mind 23 

48. (d) From its restlessness 23, 24 

49. (e) From the influence of the senses 24 

50. (f) From the stupor and errors of the senses 25 

51. (g) From the manner of impression 25 

52. Recapitulation of the above seven causes 26 
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53. (3) Phantoms of the Den, Of each individual mind. 

These arise : — ptigt 26 

54. (a) From the keen love of some one subject 26 

55. (b) From the two extremes of observing either resem- 

blances only or differences only 27 

56. (c) From too great an admiration of either antiquity 

or novelty 27 

57. (d) From regarding objects out of all proper propor. 

tion to one another 28 

58. Recapitulation of the above four causes 28 

59. (3) Phantoms of the Market-place. Those of man's inter- 

course, viz. his language 29 

60. These are of two kinds, either (a) Actual error in appre- 

hension, so affirming the non-existent to be ex- 
istent — or (b) Indistinctness of Apprehension 29 

61. (4) Phantoms of the Theatre, Of different Philosophical 

Systems. Divided under three great heads, (a) The 
divisions of these Schools, (b) The external signs of 
faultiness in them, (c) The causes of this unfortunate 
continuance in error, and of its prevalence 31 

62. (a) (i) The faulty Philosophical schools may be divided 

into, 32 

63. (a) The Sophistical — at the head of which is 

Aristotle 34 

64. (/3) The Empiric— of which Gilbert is a good 

example : 35 

65. (y) The Superstitious — as those of Pythagoras and 

Plato 36 

66. (ii) The subject matter of these Theories also erroneous. 

(a) From arguing from Mechanics to the Uni- 
verse. 

(/3) Or from the Liberty of Nature and the 
different species of things to abstract Pla- 
tonic Ideas. 

(y) But specially that men regard the origins ex 
quibus, rather than the means /?er qua, things 
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are done — ^whereas all real benefits are to 
come from the study of means. . . page 37 
67. (iii) And a caution must be added against the two ex- 
tremes of Dogmatism and Scepticism 41 

69. (iv) As also against the faulty kinds of demonstra- 

tion in vogue, 
(a) Not only Deduction, 
09) But Ancient Induction also is faulty. 

1 . Because the Impressions of the senses are 
vicious. 

2. Because the notions abstracted thence are 
bad. 

3. Because of the ordinary process ''per 
enumerationem simplicem." 

4. Because of the leaping from particulars to 

summa Genera 42 

70. (v) The best kind of Proof is Experience ; and here 

too are faults, 
(a) From want of Method. 
O) From insufficient Variation, 
(y) From the following of one experiment only, 
(d) From haste to reach practical application. 45 

71. (b) The external signs of £edse systems, seen, 

(i) In their origin. 

(a) Place and Person 47 

72. O) Time and Age 48 

73. (ii) In their Fruits 48 

74. (iii) In their want of Progress 49 

75. (iv) In the confessions of their Authors 50 

76. (v) In their disagreement 51 

77* (vi) In the late general consent in Aristotle. .52 

78. (c) The causes of Error and Failure are, 

(i) The narrow limits of Philosophical Periods, 
(a) The Greek — about two centuries. 
(/3) The Roman— ditto, 
(y) The European— ditto 52 
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79. (ii) The neglect of Natural PhUoaophj. page 55 

80. (iii) '^^ ^&<^t that Natural Science rarely gets full 

posaesaion of a man's mind. 56 

8 1 . (iv) The want of definite ends in the Sciences. 5 7 

82. (v) The errors in men's use of means 58 

83. (vi) The contempt for particulars 60 

84. (vii) The too great reverence for Antiquity. . . 6i 

85. (viii,^ The exaggerated admiration at the present 

skill of men, 
(a) In Mechanical Arts. 
03) In Liberal Arts, 
(y) In Books, 
(d) In Alchemy, &c. 
(f) In Natural and Superstitious Magic. 62 

86. (ix) The tricks of those who have treated of 

Science 66 

87. (x) The levity of those who have set forth new 

systems 66 

88. (xi) The want of energy to grapple with difficulties. 

68 

89. (xii) Superstition and blind zeal 70 

90. (xiii) The customs of Schools and Colleges. . . J 3 

91. (xiv) The absence of rewards for these studies. 74 

92. (xv) The despair of men 74 

This last leads Bacon to point out 
Grounds of Hope. 

93. ( i) From the favour of God 76 

94. (2) From the previous errors of men: for if these be 

removed, there is a far better chance for know- 
ledge 77 

95. These errors are, 

I. The Empiric or Dogmatic systems 78 

96. 2. The intermixture of extraneous matter 78 

97. 3. The trammels which tie down all thinkers 79 
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98. 4. The badness of the foundation on which experiment 

has hitherto stood page 80 

99. 5. The desire for immediate gain or reward 81 

100. 6. The want of some fixed rule in experiment 82 

(3) These lead Bacon to point out the great advantages 
possessed by his own system when compared with the 
older. 

I . It has a definite role 82 

101. 102. 2. It uses " literate experience" collected into 

Tables 82 

103, 104. 3. It seeks for Axioms, and not immediate results ; 
and Intermediate, not Prime Axioms. ... 83 

105. 4. And this by means of a better system of Induc- 

tion, which proceeds from negative to affirm- 
ative 85 

106. 5. It duly tests the Axioms obtained 85 

108. (4) Some things were discovered even under the old 

system — no need therefore to despair of discoveries 
under the new 86 

109. And some of these are things which would not have 

been guessed — such as Gunpowder, Silk, the 
Compass 89 

110. And others, which ought to have been hit on readily, 

lay hid under men's eyes — which shews that the 
old system passed by things quite within its reach, 
as e. g. Printing 98 

111. (5) Hope from the great labour men are willing to 

undertake on subjects of but little use 90 

1 1 2. (6) Hope from the better chance the new system has of 

mastering the infinitude of particulars 91 

1 13. (7) Hope Irrm Bacon's own example 91 

114. (8) Lastly ; a gallant man would make the attempt with 

hue less hope than is presented here 92 

115. This ends the Pars Destruens 92 

b 
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III. Now follow preparatory remarks, opening the 
way for the Constructive part, by clearing away 
objections and doubts 

116. (i) Men might think this a setting up of new Sects, — 

not so ; it is Bacon's object simply to try to lay 
better foundations for, and to extend more widely 
the authority and power of Man page 94 

117. (2) Men might say that samples of the results of this 

system should 'be shewn. But this will follow in 
time 95 

118. (3) Men might urge that the Tables contain errors; — 

such things must happen at starting, but do not 
vitiate the system ; the false will in due time be 
ejected by the system itself. 96 

119. (4) No objection is to be urged from the use 

(a) Of ordinary subjects 97 

120. (/3) Of vile and mean instances 98 

121. (7) Of curious and subtle matters 99 

122. (5) Men might urge that this new Method sweeps off all 

the old Philosophies, and uses no authorities. 
But it appeals to facts, not to authorities; it would 
be far less modest if it judged and blamed some 
and not others ; as it is, it lets the old remain un- 
touched and follows its own line, hitherto entirely 
neglected 101 

123. (6) Nor is there any conceit in it, as it has a tendency 

to level all Intellects 103 

124. (7) There is nothing in the objection, that our end is not 

so true and high as it should be. For we do 
aim at the real Ideas of the Divine Mind ; and 
have for our end those highest things Truth and 
Usefulness 1 04 

125. (8) The objection that this Method was known to and 

practised by the Ancients is nothing. For their In- 
duction was entirely different from this 104 
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126. (9) The objection that this plan leads to scepticism is 
denied : for it leads to a right valuation and regulation 
of the evidence of the senses page 1 06 

127- (10) It might be objected (or, rather, asked) whether this 
system does not exclude Moral and other Sciences. It 
does not, for it is an Instrument which may be applied 
to many different subjects, just as the old syllogism 
was 106 

128. (11) Men might object that it tends to destroy the existing 

Arts, &c. But the Method does not in any way inter- 
fere with them ; and Bacon has already given his 
opinion as to their worth in the "Advancement of 
Learning." 107 

129. Finally, Bacon adds a few words on the excellence of 

his aim 108 — 1 1 1 

(a) The bringing in of noble Inventions is glorious. 

03) Inventions are like new creations. 

(y) Their excellence is seen in the superiority of 

civilised lands, 
(d) Their consequences are weighty, 
(c) The ambition of discovery is most noble. 
(0 And the uses of this end are manifold. 
Nor finally should objection be taken from its abuse. 

130. We are now ready to pass on to the Constructive part. 

Ill, 112 
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BOOK 11. 



The scope of our desires : — viz. the objects of Human 

Power and Human Knowledge. 

Aph. Pager 13 

1 . ( I ) The generation of new Natures. 
(2) The discovery of Forms. 

Subordinate to (i) is the transformation of concrete 
bodies; 
to (a) is the discovery of (a) Latent Process 
and (/3) Latent Structure. 

2. Knowledge is the insight into things by their causes. 1 14 

These are ordinarily four : — (i) Material; (ii) Formal; 
(iii) Efficient ; (iv) Final. 
Of these the second. Form, is the object of Bacon's 
researches. 

3. As men now are, both fi^nowledge and Power are imperfect. 

(i) Our Knowledge is only of partial cases. 

(2) Our Power is only over some materials. 

(3) Our Knowledge is of Matter and Efficient only. 

(4) The true Knowledge and Power will be attained only 

by Knowledge of Forms. 

4. The ways to both Knowledge and Power are almost 

identical 1 15 

(i) Bacon subjoins some practical rules for Human Power. 
Our means must be (i) Certain ; (ii) Easy ; (iii) Easier 
^ than the result. 
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5. Subordinate to this will be practical rules for the 

transformation of bodies page 117 

(a) By regarding them as aggregates of simple 

Natures (so requiring previous Analysis). 
(/9) As concretes, as they are found in Nature, (eo 

requiring some knowledge of Latent Process.) 

6. (2) Bacon next takes the discussion of the subordinates to 

Form 1 20 

(a) What Latent Process is. 

7. (/3) What Latent Structure is 121 

8. He guards against the opinion that this leads to an 

Epicurean and Atomic Theory 1 23 

9. He divides off certain 8cienti6c terms 124 

(a) Discovery of Form will be Metaphysics. 
{b) Inquiry into Efficient and Material causes. 
Latent Process, and Latent Structure, will be 
Physics. 
To (a) is subordinate (in a new sense) Magic. 
To (i) Mechanics. 

10. (3) Now follow Bules for the discovery of Truth : i. e. of 

Forms — ^the grand object of the book 124 

The Interpretation of Nature is in two parts. 

1. Discovery of Axioms by experience. 

2. Application of Axioms to new experience. 
The Novum Organon regards only a part of i . which 

is divisible under three heads, 
(i) Ministrations to the Senses. 

(2) to the Memory. 

(3) to the Mind. 

The means for (t) is Preparation of a Natural History. 
For (2) Construction of Tables. 
For (3) the Application of true Induction. 
And we must begin at the end, and proceed back* 
wards. 

11. To begin then with the Mind. 125 

We must make three Collections of Instances (only speci- 
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mens of the second Ministration) on each subject. 
Bacon chooses Heat as an illustration, 
(i) Collection of Instances agreeing in the given Na- 
ture of Heat;— (Table of Essence and Presence;) 
— of this twenty-seven kinds are enumerated. 
12. (2) Collection of Negative Instances — cases of absence of Heat 
— subjoined to Collection ( 1 ) in due order, page i a8 

13- (3) Collection of Cases giving Comparison^ (Table of 
Degrees.) 140 

14. Subjoined is an apology for the imperfection of these Col- 

lections, arising from the want of the first Ministration. 149 

15. Induction proper now comes into play, resulting in the Dis- 

covery of Forms, which are once more described 149 

16. With a view to this discovery, separation or rejection must 

take place, before the affirmative part can be reached. 150 

17. But care must 6rst be taken, lest we confuse our object by 

mistaking the true Form for either 151 

a. Copulate Forms, or conjunctions of Simple Natures; or 
/3. Platonic or Ideal Forms. 

18. There is now added a fourth Collection or Table of Exclu- 

sions; 153 

19. With some apologetic remarks on its defects 155 

20. And finally comes the First Vintage of the Form of Heat. 

Its Grenus is Motion (and certain cautions are added as to 
the equivocal use of the term). It is limited by four 
differences 155 

(i) It is expansive Motion. 

(2) It is Motion which has an upward tendency, 

(3) Its expansion is infinitesimal, through the particles 

of the body, and restrained, 

(4) It is rapid. 

And finally the Definition (or Form) is stated 
a. With a view to Knowledge ; 
jS Power. 
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21 . Having thus illustrated this First Vihiage, Bacon now pro- 

ceeds to the rest of the Mental aids; which are nine 
in numher^ but of which the first only is drawn out. p. 164 

22. This first is called the collection of Prerogative Instances, 

i. e. of those Instances which have the greatest influence 
on our discovery of Truth 1 64 

(1) Those which address themselves to the Under- 
standing. These are 1 — 15. 

1 . Solitary Instances 1 64 

23. 2. Migrating 166 

24. 3. Ostensive 168 

25. 4. Clandestine 170 

26. 5. Constitutive 173 

27. 6. Conformable 177 

28. 7. Singular 183 

29. 8. Deviating 184 

30. 9. Frontier 1 85 

31. 10. Of Power 186 

32. Instances 6 — 16 are to be gathered from 

the very outset of our Physical In- 
quiries 190 

33. i 1 . Accompanying and Hostile 191 

34. 12. Subjunctive (to 1 1) 193 

35. 13. Of Alliance. 194 

36. 14. Crucial 201 

37. 15. Of Divorce 217 

( 2 ) Those which assist the Senses, entitled generally, 

38. Instances of the I^amp. These are 16—20. 220 

39. 16. Of the Door 220 

40. 17. Citing '. 223 

41. 18. Of the Way 234 

42. 19. Supplementary 236 

43. 20. Probing 239 
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xxiv ANALYSIS. 

(3 ) Those which tend to Practice. These are 2 1 — 27. 

44. Practice ftdls (a) because of errors, which chiefly 

arise from a want of due 
limiting and measurement of 
bodies as to strength, &c. 

page 240 
O) because it is usually too toil- 
some. 

Against (a) we have four Instances, viz. 

45. 2 1 . Of the Measuring Rod 242 

46. 22. Of the Course 247 

47* 23 - Doses of Nature — ^Instances of " How much." 252 

48. 24. Of the Struggle — which introduce Bacon's nine- 

teen kinds of Motus 254 

Against (/3) we have three Instances. 

49. 25. Intimating 283 

50. 26. Of Many Uses 283 

51. 27. Magical 302 

52. A short summary of them, and of their applications, with a 

conclusion, which is also a preface to the remaining eight 
parts of the Ministration to the Intellect 303 — 306 
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Translation of that part of the Distributio Opens 
{the outline of the '' Instauratio Magna"*) which 
relates to the Novum Organon. 



" Now that we have coasted past the Ancient Arts 
(i. e. in the first Part, the " Partitiones Scientiarum"), we 
will prepare the human Intellect for its passage to new 
lands of discovery. And so this second Part has for 
its end Instruction as to a better and more perfect use of 
Beason in discovery of things, and the true aids of the In- 
tellect : so that (as far as the frail condition of humanity 
allows) the Intellect may be raised by it, and enabled to 
scale the steep and dark ascents of Nature. This Art 
(which we term the Interpretation of Naliure) is in kind 
Logical ; although" between it and ordinary Logic there is 
a vast, immeasurable difference. For the latter does 
indeed also profess to elaborate and provide help and 
guards for the Intellect ; and so far only we agree. But 
ours differs from it chiefly in three ways: viz. (i) in its 
end ; (2) in the order of its demonstrations ; and (3) in 
the starting point of its inquiries. 

" (i) For the end proposed for this Science of ours is the 
discovery not of Arguments, but of Arts ; not of what agrees 
with Principles, but of Principles themselves ; not probable 
reasons, but the marking out and indication of effects to 
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follow. And so, the intention of each being different, 
different results ensue in each. There the adversary is 
vanquished and bound down by Disputation ; here* Nature 
by Operation. 

'' (2) And to an end of this kind correspond both the 
nature and the order of our Demonstrations. For in com- 
mon Logic almost all men's labour is expended on the Syl- 
logism. As to Induction, Logicians scarcely seem to have 
thought seriously about it ; passing it over with but 
light notice, and hastening on to formulsB of Disputation. 
But we reject Syllogistic Demonstration, because it acts 
confusedly, and lets Nature slip out of its hands. For 
although no one can doubt that " qu» in medio termino con- 
veniunt, ea et inter se conveniunt" — (for this has a sort of 
Mathematical certainty), yet there lies under it the fallacy, 
that the Syllogism is composed of Propositions, Propositions 
of words, words are the counters and signs of conceptions. 
And so if the conceptions of the mind (which are as it were 
the soul of words, and the basis of all this structure and 
fabric) be badly and carelessly abstracted from things, be 
vague, ill defined and circumscribed, and faulty in many 
ways, the whole thing falls to the ground. And so we reject 
the Syllogism ; and that, too, not only for first Principles 
(to which Logicians themselves do not apply it), but also 
for middle Propositions ; which Syllogism indeed produces 
and brings forth ; but which are barren of products, remote 
from practice, and clearly useless for the active part of 
the Sciences. Accordingly, although we leave to Syllogism, 
and such-like famous and boasted kinds of Demonstration, 
jurisdiction over popular Arts, and those which depend on 
opinion (for we make no movement in this direction), yet 

* In the Ed. 1620 the word Natwd is marked as an ablative. If it 
were nominative, the sense would be better : as it would then stand 
over against adversarius. 
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for the Nature of things we make use of Induction through- 
out, and for minor as well as for major Propositions. For 
we count Induction to be that form of Demonstration which 
defends the Senses, presses on Nature, and is close to, and 
almost takes part in, production of results. 

" And so the order of Demonstration is also entirely 
iuTorted. Hitherto things have been carried on as follows : 
— men fly from the Senses and particulars direct to most 
general axioms, as to fixed poles round which disputa- 
tions turn ; and from these everything else is derived by 
means of middle terms : a short way, certainly, but pre- 
cipitous ; one which Nature cannot tread, though easy and 
smooth for Disputations. But by our plan, Axioms are 
brought out continuously, step by step, so that one does not 
reach the most general Axioms till the last : but these 
when reached are not conceptional, but well limited ; and 
such as Nature acknowledges as really more noscible to 
herself, and such as reach to the very marrow of things. 

** Moreover in the form of Induction, and the judgment 
which takes place by it, we undertake far the greatest 
matter of all. For that Induction of which Logicians speak, 
which proceeds by Simple Enumeration, is a puerile matter, 
concludes uncertainly, is exposed to danger from a single 
Contradictory Instance, and only looks into subjects to 
which we are accustomed ; nor does it discover the end. 

" But for the Science of Induction there is need of a form 
which may solve experience, may separate things, and, by 
means of due exclusions and rejections, conclude necessarily. 
But if that common Judgment of the Logicians is so 
weighty, and has exercised such great minds, — ^how much 
more should we toil over this kind, which is drawn not only 
from the reason of the Mind, but even from the very bowels 
of Nature. 

" (3) Nor is the end here. For we also press down more 
tightly, and make solid the foundations of the Sciences, and 
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take a lower point for beginning inquiry than men have 
done hitherto: by subjecting those things to test, which 
common Logic receives on trust. For the Logicians borrow 
the principles of each Science from that Science in par- 
ticular : then worship the first conceptions of the Mind : 
lastly, are quite satisfied and rest in the immediate inform- 
ation of the Senses : but we have determined that the true 
Logic ought to enter the province of each Science with 
greater Authority than the principles of each possess ; and 
to make those same imaginary principles render an account 
of their real value. As to the first conceptions of the Intel- 
lect, none of those things which the Intellect gathers when 
left to itself is other than suspected by us, and we do not 
ratify it, unless, after new judgment, it stands and is pro- 
nounced vaUd. Moreover, we try the information of the 
Senses also in many ways. For the Senses are also fal- 
lacious, but shew their mistakes. The mistakes are near at 
hand, but helps against them are sought from afar. 

" The faults of the Senses are two : they either fail or 
deceive. For in the first place there are a multitude of 
things which escape the Senses even when they are rightly 
disposed and nohow hindered; either by the subtilty of 
their whole body, or by the minuteness of their parts, or by 
their distance, or by the slowness and even the swiftness of 
their motion, or by the familiarity of the object, or other rea- 
sons. And again, where the Senses lay hold of a thing, their 
grasp is not particularly firm. For the testimony and in- 
formation of the Senses always are measured by Man, and 
not by the Universe : and it is a great mistake to assert, 
that Sense is the measure of all things. 

" And so to meet these evils we, with much and faithful 
service, have sought out and gathered helps for the Senses 
from every side ; so to supply substitutions where they fail, 
rectifications where they vary. Nor do we attempt this 
with Instruments so much as with Experiments. For their 
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subtilty is far greater than that of the Senses, even when 
aided by exqaisite instruments. And so we do not allow 
much to the immediate and proper perception of the Senses : 
but make the Senses judge only of Experiments, Experi- 
ments of things." 

So Bacon claims to be the real defender and interpreter 
of the Senses. And this would be sufficient, were men's 
minds clear from false prepossessions ; but this is unfor- 
tunately not so. 

Men's minds are filled by a garrison of Phantoms ; these 
are either Adscititiaua or Innate. The former have come in 
from the Philosophers, or from false logical demonstrations. 
The latter are inherent in the Nature of the Intellect itself. 
Of these the former may with much pains be driyen out, 
the latter are hopeless. This purification of the Intellect is 
carried on by three RedargtUiones : — ^the confutation of 
Philosophical Systems; of Demonstrations; and of Native 
Human Reason. 

And Bacon ends thus, " And when we have cleared these 
points^ and made it plain what is the Nature of Things, and 
what that of the Mind, then we think we shall have pre- 
pared and decked the marriage bed for the Mind and the 
Universe, under the eye of the Divine Goodness. Let the 
Prayer of our Bridal song be, that from this marriage may 
spring aids for mankind, and progeny of Inventions, which 
shall overcome, to some extent, and subdue our needs and 
miseries." 
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V 



TO THK 
MOST SERENE AND MIGHTY OUR PRINCE AND LORD 

JAMES, 

BT THE GRACE OF OOD^ KINO 0¥ GREAT BRITAIN, FRANCE, 
AND IREIAND, DEFENDER OF THE FAITH, &C. 



Most serene and mighty Eling, 

YoUB MAJESTY may perhaps accuse me of theft, for 
haying stolen from your affairs so much time as was 
requisite for the accompanying Work. I haye no plea to 
make. For Time cannot be restored; unless perchance 
the time taken from your concerns can be repaid in the 
memory at your Name, and the honour of your Age ; if 
indeed these writings of mine be of any worth NoTclty 
they certainly have, and that too not in degree only« but 
in kind ; and yet they are copied from sources of sufficient 
antiquity — ^the Universe itself, and the nature of things 
and of the human mind. And let me honestly confess it, 
I myself certainly am wont to consider this Work rather 
as the offspring of Time, than of Intellect ; for the only 
marvel in it is, that to begin this matter, and to suspect 
the established order of things, should have entered into 
any man's mind. For everything else follows readily 
enough. But doubtless Chance (as we call it) and some- 
thing like Fortune affect what men think, as much as 
what they do or say. And as to this Chance, of which 
I am speaking, I wish it to be understood, that if there be 
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aught good in what I produce, it is to be attributed to 
the vast mercy and goodness of God« and to the happy 
auspices of your times. Throughout my life I have served 
your Majesty with most unbroken care^ and when dead^ I 
shall perhaps have achieved so much^ that these times, 
thanks to the torch thus lit in dark shades of Philosophy, 
shall shine exceeding bright before Posterity. 

Rightly indeed is this Regeneration^ this Instauration of 
the Sciences due to the times of that king who is most 
wise^ most learned of all. 

And now I have but one petition to make, one not un- 
worthy of your Majesty — one which bears most especially 
on the matter in hand. It is this. I pray you that as 
you remind every one of Solomon by the weight and 
justice of your decisions, by the peacefulness of your reign, 
by the openness of your hearty by the noble variety of the 
books you have composed, so you will also (following still 
the example of the same king) see to the perfect collection 
of a Natural and Experimental History, true, severe, and 
without philological questions — one which may be a means 
for the building up of Philosophy, one, in fact, such as we 
shall describe in its right place ; that so, after these many 
ages of the world. Philosophy and the Sciences may no 
longer be floating and light, but may rest on the solid 
foundations of an experience both universal and carefully 
weighed and examined. I, for my part, provide an In* 
strument — from things themselves are the materials to be 
obtained on which it is to work. 

May God long preserve your Majesty in health and 
wealth. 

Your Majesty's 
most attached and devoted servant, 

FRANCIS VERULAM, 
Chancellor. 
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NOVUM ORGANON, 

OB 

A TRUE GUIDE 

TO THE 

INTERPRETATION OF NATURE, 



PREFACE. 

Jl hey who have dared to pronounce on Nature, as 
on a thing thoroughly explored, whether they have 
done it through self-confidence, or from ambition 
and in a dogmatic manner, these men have done 
the greatest damage to philosophy and the sciences. 
For in proportion as they have gained credit, they 
have succeeded in extinguishing and destroying in- 
quiry ; and their own excellence has done less good 
than their corrupting and ruining the excellence of 
others has done harm. 

On the other hand, they who have followed the 
contrary course, and have asserted that nothing at all 
can be known, whether they have fallen into this 
opinion from hatred of the old Sophists, or from un- 
certainty of mind, of even from some plenty of leam- 
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4 PREFACE. 

ing, these certainly have put forward no despicable 
reasons for their doctrine. Nevertheless, they have 
not derived their opinion from true sonrces, and, 
carried on by a kind of zeal and affectation, have 
utterly passed all bounds. 

But the older Greeks, whose writings have perished, 
held their course more prudently between the vain- 
glory of Dogmatism and the despair of Scepticism ; 
and though they were wont often to complain and 
grow indignant at the difficulties of inquiry and the 
obscurity of things, though thus gnashing the bit 
in their impatience, they have yet not ceased to 
press their point, and to employ themselves upon 
Nature : for they thought it fitting, as it seems, not 
to argue the question as to whether any thing can 
be known, but to make trial of the fact. But 
even these used only the powers of intellect, with - 
out any application of rule^ and made all de pend on 
earnest^neditation and perpetual exercise of mind 
gnd, reflection. 

Now our plan is as easy to explain as it is hard to 
carry out. It consists in laying down grades of cer- 
tainty, in defending the senses by reducing them 
to their proper functions, in rejecting for the most 
part that operation of the mind which follows di- 
rectly after the operation of the senses; and then 
in opening and laying down for the mind a new and 
certain way from the perceptions of the senses. And 
this, undoubtedly, they also saw who assigned such 
important functions to Dialectics; and it is clear 
they sought for some support for the intellect, while 
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they suspected the native and spontaueonsly acting 
process of the mind. This remedy, however, came 
altogether too late ; for things were desperate, after 
that the mind, thanks to the daily habits of life, 
was both filled by polluted discourse and teaching* 
and possessed by vainest phantoms. And so that 
Art of Dialectics taking heed to this too late, and no- 
how restoring the matter, was potent r ather for the 
confirmation of eirors than for tSe disclosing^f Truth. 
There remains but one^ hope for safety and health — 
in the entire r ecommencement of the w h ole w ork of 
the mmd ; and in nohow leaving the mind to itself fti^^ 
from the very hftginning^ but in perpetua ll y guiding 
it, and_in^_carigdng_Qut_our ob ject as it wer e by 
means of mnchinery. For truly if men had attempted 
works which required mechanical means with their 
bare hands, without the power and aid of instruments, 
as they have not hesitated to handle intellectual work 
with little but the bare strength of their minds, very 
small would have been those things which they would 
have been able to move and overcome, even though 
they had exerted strenuous and combined efforts. 
And let us linger a moment, and look into this same 
example, as into a mirror ; let us suppose the ques* 
tion to be, how perchance some obelisk of remarkable 
size could be moved from one place to another, to 
grace some triumph or such-like pageant — would not 
any sober spectator of the proceeding declare it 
an act of great madness, were men to attempt it 
with their bare hands ? Suppose they were to increase 
the number of hands employed, and so trust that 
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they might prevail — would he not say it was only so 
much the more an act of madness? And then if 
they were to make some selection, exclude the 
weaker, use only the robust and vigorous, and hope 
that so at any rate they might compass their object, 
would not the spectator say they were only worse and 
worse ? And if, moreover, not content even with this, 
they were at length to determine to consult the Ath- 
letic art, and then were to order their workmen to 
appear with hands, arms, and muscles duly oiled and 
prepared, would not the spectator now cry out that 
they were endeavouring to be mad with some method 
and consideration ? And yet men are borne along with 
with a like unsound energy and useless combination 
in matters intellectual, so long as they hope for great 
results either from the multitude and consent, or from 
the excellence and acumen of intellects, or even 
while they brace up the muscles of their minds with 
Dialectics, which may truly be regarded as a sort of 
mental gymnastics: but meanwhile, although they 
use so great diligence and endeavour, yet (if one 
rightly judges) they cease not to apply only their 
bare intellect. But it is most clear, that, in every 
great work which men's hands produce, neither the 
strength of individuals nor of numbers can be com- 
bined without the application of instruments and 
machines. 

And so having premised so much, we lay it down 
that there are two points on which, for fear they 
should escape notice and regard, we desire to warn 
mankind. Of these the first is this. Thanks to 
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the kindness of Fate (as we count it,) with a view 
to the extinction and expulsion of contradiction 
and irritation, the honour and r everence due to the 
ancient s remaing jintouched andundifniniahftfj , wh ilft 
still we can perfect our proj ected work, anjdjeap 
tfecTlruit o7 our moderation. For had we professed 
that we produced something better than the ancients 
in their ovm line of proceeding, by no skill of words 
could we have avoided the introduction of some 
comparison or contention of wit or excellence or 
powers; and this though neither unlawful nor a 
novelty, (for why should we not, in our own right, — 
which is just the same with the right of every one 
else— blame or point out whatever is wrongly in- 
vented or assumed among them?) — this, however 
just it were and allowable, yet would perchance be 
an unequal match for us, by reason of the dispro- 
portion of our strength. But when this is our 
object — to open for the intellect an entirely new 
way, untried by them, unknown to them, then the 
case is altered ; their party feelings cease ; and we 
sustain only the character of a guide — one surely, 
only of small authority, and perhaps rather one 
of good fortune than of power and excellence. This 
first vf^ming points to persons, the sec ond will refer 
to the s ubject m atter. 

Now we do not endeavour in the least to disturb 
that Philosophy which is now flourishing, nor any 
other that may be now or hereafter more correct or 
more extensive than it. For we will not hinder the 
received Philosophy, and others of the same kind. 
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from nurturing disputations, adorning discourses, 
being useful and authoritative for the duties of the 
Professorial chair or the despatch of civil afiairs. 
Nay morej we openly testify and declare that this 
Philosophy whic h we are brin gin g in win not be 
very useful for these objects. For it is not ready at 
hand ; it is not apprehended cursorily ; it flatters not 
the intellect by preconceived notions; it will not 
descend into the grasp of the vulgar, except through 
its utility and its effects. 

And so let there be (and may each party have 
every blessing and happiness therein) two sources, 
two Distributioafl, of T^eaming ; and similarly two 
tribes, and, as it were, two kindred races of contem- 
plators^and phil(^ophers : and let these be in noway 
hostile and estranged irom one another, but joined 
in alliance of mutual assistance ; in a word, let there 
be one way of cultivating^ JJie...Scignce s, ano ther of 
discovering them. And we pray that they who 
find the TormeT the more pleasant and acceptable 
on account of their eagerness, or the requirements 
of civil life, or because through infirmity of mind 
they cannot understand and embrace the second, 
(which must necessarily happen to far the greatest 
number of men,) may succeed happily and as they 
desire in what they undertake, and attain to that 
which they pursue. If, furthermore, any man desire 
and care not merely to cling to discovery and make 
use of it, but to penetrate beyond ; and to overcome, 
not an adversary in disputation, but Nature in pro- 
duction; if finally he desires not to produce fine 
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probabilities, but certain and demonstrative know- 
ledge; let him, as a tr ue son of the Sciences, 
join himself to us if it shall seem gooOb^im ; 
that so» on his having left the outer courts of 
Nature, which numbers infinite have trodden, there 
may be opened to bim at last an approach to her 
secret chambers. And that we maj be the better 
understood, and that what we mean may appear 
more familiarly through the giving definite names ; 
we are wont to call the one system or metho d the 
Anticipation of Nature, and the other, the Interpreta- 
tion of Nature. 

We seem to have yet one request to make. At 
any rate we have taken much care and consideration 
in order that what we propose shall not only be true, 
but ako may be able to reach without much diffi- 
culty or harshness the minds of men, although they 
are in a wonderful way prepossessed and narrowed. 
Still we may fairly require this of men, especially in 
so great a restoration of Learning and Sciences, 
that whoever wishes to determine or think about 
this work of ours, influenced by his own sense, or 
by the crowd of authorities or by the formularies 
of demonstration, (which have nowadays become 
as authoritative as legal rules,) should not hope to 
be able to do so cursorily or in the midst of other 
business ; but should get a thorough insight into 
the matter; should himself gradually try this 
way of ours which we mark out and make ; should 
accustom himself to the subtilty of things which 
is manifested by experience; and finally should 
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correct, by seasonable and as it were legitimate 
hesitation, the faulty and deeply fixed habits of 
the mind; and then^ at last, if it should please 
him, when he has begun to be his own master, let 
him use his own judgment. 
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APHORISMS 

ON 

THE INTEEPRETATION OF NATURE 

AND 

THE KEALM OF MAN. 



BOOK THE FIRST. 



I. JxLAN, the minister and interpreter of Nature, 
does and understands so much as he may have dis- 
cerned concerning the order of Nature by observing 
or by meditating on facts : he knows no more, he can 
do no more. 

ci,. Neither the bare hand nor the intellect left to 
itself have much power; results are produced by 
instruments and helps; which are needed as much 
for the understanding as for the hand. And as in- 
strum ents of use jtojhfi hand ftitl^erjous e or re gu- 
late its movement&_^ sa>-i n8trumont B for -Ihfi mind 
either prompt jbhe intellect or defend it f rom error. 

3. Human knowledge and power coincide, because 
ignorance of the cause hinders the production of the 
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effect. For Nature is not conquered save by obedi- 
ence : and what in contemplation stands as a cause, 
the same in operation stands as a rule. 

4. With a view to results man can do nothing 
but apply and remove natural bodies: eyerything 
else Nature performs within. 

5. The Mechanician, the Mathematician, the Phy- 
sician, the Alchemist, and the Magician are wont to 
interfere with Nature (as far as regards results) : but 
all, as things now stand, with slight endeavours and 
small success. 

6. It is madness, and a downright contradiction, to 
think that those things which never have been done 
as yet, can be done except by means never as yet 
tried. 

7. The productions of mind and hand seem nu- 
merous enough in books and manufactures. But 
all that variety consists in a wonderful subtilty, and 
in subdivisions of a few well-known things ; but not 
in a number of axioms. 

8. Even the results which have been already dis- 
covered are due to Chance and Experience rather 
than to the Sciences : for those Sciences which we 
now have are nothing more than certain refinements 
on things previously discovered ; not methods of 
discovery or plans for obtaining new results. 

9. The cause, however, and root of almost all 
evils in the Sciences is this one ; that while w e^sely 
admire and exal t the ^powCTS ftf thft human mind, we 
do not seek its tr ue aids. 

10. The subtilty of Nature far surpasses the subtilty 
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o£ aense and intellect ; bo that men's fair medita- 
tion8» speculations amT reasonings are a kind of in- 
sanity, only there is no one standing by to notice it. 
J I. Just as the Sciences which now prevail are 
useless for the discovery of results, so theLogic also 
which now prevail s is useless for the discovery of. 
Sciences* 

12. The ^ogic^which is in vogue is rather potent 
for the confirming and fixing errors (which are based 
on vulgar opinions) than for the investigation of 
Truth : so that jt i a mo re harmful than useftil. 
7 Ql The Syllogism is not applied at all to the 
prioeiples of Science — is applied in vain to the 
medial axioms, since it is no match for the subtilty 
of Nature. And so it constrains Assent, not Things. 
L iM Syllogism is composed of propositions, pro- 
posraons of words, words are the symbols of concep- 
tions. And so if the conceptions themselves (which 
are the foundation of the whole thing) be confused 
and rashly abstracted from things, there is no so- 
lidity in what is built upon them. And so our only 
hope is in a true Induction. 

15. In the conceptions both of Logic and Physics 
there is nothing sound : our conceptions of substance, 
qualitjfy action^ passion — and even of being — are not 
good; much less those of toeight. levity, density, 
rarity^ moisture, dryness, generation, corruption, 
attraction, repulsion, element, matter, form, and the 
like — all of them are fanc[fulj^d ill-defined. 

16. The conceptions of Infim/B Species, man, dog, 
dope, and of^tfae Immediate apprehensions of the 



Digitized by 



Google 




[ u ] 

senses, t^arm, cold, white, black, do not so verj much 
mislead; and jet even these are sometimes con- 
founded from the flux of matter and the strife of 
things — AIL other concepti onfl>- which manl aad have 
used up^to^ifi time, are errnrs^ .and_jl)8tracted and 
dra^ out of things b^^o^due methods. 
*^ i^ And there^s just as much license and error 
in making axioms as there is in abstracting concep- 
tions; and that too even in those first principles 
which depend on the ordinary Induction. But this 
is still more the case in the inferior axioms and pro- 
positions which Syllogism evokes. 

1 8. What things have been hitherto discovered 
in the Sciences are of such a kind as to be subjects 
of common conceptions ; but in order that we may 
penetrate to the inner and more remote secrets of 
Nature, it is necessary that conceptions as well as 
axioms should be abstracted from things by a more 
certain and a better made way, and that a thoroughly 
itsproy ed an d more certain method of applyin gthe 
IntellectJBhould be brought into use. 
^19. There are and can be but faga waysof inves- 
tigating and disc o veringJ Pruth. The one leaps from 
th^ SBiiseff'and^ffirticulars to the most general axioms, 
and from these as first principles, and their unshaken 
truth, judges on and discovers medial axioms : and 
this way is in vogue. The other raises axioms from 
the senses and particulars, by ascending steadily, 
step by step, so that at last the most general may 
be reached ; and this way is the true one, but un- 
tried. 
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20. The lutellecty if left to itself, follows the same 
wzjf (i. e. the former,) which it adopts according to 
the order of Logic. For the mind delights to leap 
forth to things more general, that it may rest : and 
after a short delay disdains Experience. But these 
evils are after all augmented by Logic, by reason of 
displays of disputation. 

21. The Intellect, if left to itself, in a sober, 
patient and grave disposition^ (especially if it be not 
hindered by received doctrines,) tries somewhat that 
second and right way, but with only slight results ; 
since the Intellect, unless it be ruled and helped, 
is unequal to and utterly unfit to overcome the ob- 
scurity of things. 

22. Both ways begin from the senses and particu- 
lars, and rest in the most general propositions : but 
there is a vast difference between them ; since the 
former only touches cursorily~Qa-„experienee and 
particulars, while the other is rightly and duly en- 
gaged upon them ; the former agsln~1tem "tho^very 
beginning lays down some abstract useless^generali- 
ties; the latter rises step by step to those, things 
which are truly in Nature more noscible. 

23. There is no slight dill^fence between the 
Phantoms of*tHeTiuman mind and tEeTdeas of the 
Divine mind, that is, betweenjnere idle and arbitrary 
views, and^the_tini£LjrignaJui^M and impresses niade 
endings created, as we find them. 

24. It cannot possibly be, that axioms esta- 
blished by means of reasoning should be of any 
value for the discovery of new results ; because the 
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subtilty of Nature far exceeds the subtilty of reasou- 
ing. But axioms duly and orderly abstracted from 
particulars in their turn easily point out and mark 
off new particulars; and so render the Sciences 
active. 

25. The axioms now in use have sprung from a 
slender and unassisted experience, and those few 
particulars, which most frequently occur, and for 
the most part are made and stretched according to 
the measure of these ; and so no marvel that they 
do not lead to new particulars. And if perchance 
any instance, not before observed or known, offer 

Jtself, the axiom is saved by some frivolous dis- 
tinction, when it would have been more in accord- 
ance with the truth for it to be amended. 

26. With a view to instruction, we are wont to 
call the ordinary method applied to Nature the An-- 
ticipatum of Nature (because it is a rash and prema- 
ture thing) ; but that method which is by due means 
elicited from things, the Interpretation 0/ Nature. 

27. Anticipations are strong enough to command 
consent; since if men were even to rave in one way 
and uniformly, they would be able to agree pretty 
satisfactorily amongst themselves. 

28. Furthermore, Anticipations are far more 
powerful in winning assent, than Interpretations ; 
since, being gathered out of a few instances, and 
these too for the most part those which occur fami- 
liarly, they forthwith dazzle the intellect, and fill the 
imagination ; whereas, on the other hand. Interpreta- 
tions^ being gathered widely from things very various 
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and far separate, cannot suddenly strike the intel- 
lect ; 80 that necessarily they must seem, as harsh 
and discordant opinions, almost like mysteries of the 
faith. 

29. In the Sciences which are based on opinions 
and arbitrary views, the use of Anticipattons~HXi&^f 
Logic is good ; since the object igjbo suBdue the 
assentj^notibings. 

30. Even if the talents of all ages were to come 
together, and unite and transmit to one another 
their labours, no ^eat progress could be made in 
IrnAwtetfjgft by A nfirfpniin^^ ; h^pjiufipt radical errors, 
and those which arise » the first digestion - of ^tbe 
mind^arenDL-cured hy_ excellence. of. the functions 
and hj 8ubsequentJ*emedies. 

31. In vain is a great increase looked for in 
knowledge from the superinduction and ingrafting 

of new things upon the old ; but a fresh beginning ^ ' ^ 
must be made from the lowest foundations, unless ^* 
we would be lofeyer e arned rou n d m a circ le._with 
meagre and almost contemptible progress. 

32. The ancient authors retain their honours, and 
so too do all others ; for we are not introducing a 
comparison of talents or powe rs, but of method ; and^^ 

"^rselves sust ain the character of a guide >_not_that 

of ajudgeT 

33. No right judgment (one must speak openly) 
can be formed either with respect to our method, or 
to the discoveries jresulting from it, by Anticipations, 
that is, by the system now in vogue ; for we must 

c 
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not be required to stand at the bar of that very thing 
which itself is arraigned by us. 

34. Nor is it an easy matter to deliver or explain 
what we bring forward ; because those things which 
are in themselves new will nevertheless be under- 
stood by comparison with the old. 

35. It was a sajring of Borgia concerning the ex- 
pedition of the French into Italy, — that they had 
come with chalk in their hands to mark their lodg- 
ings, not with arms to force their way. So too our 
plan is that our teaching should quietly enter into 
souls fit and capable of it: for there is no object in 
confutation where we differ about first principles, 
and conceptions, and even about the forms of de- 
monstration. 

36. Tliere remains, however, to us one and a sim- 
ple manner of delivery — ^that we lead men to parti- 
culars themselves, to their series and orders ; and that 
men, in their turn, should bid themselves for a while 
renounce conceptions, and begin to make acquaint- 
ance with things themselves. 

37. The method of those who have held the 
Acatalepsy" and our way agree somewhat in their 

beginnings ; but in the end they are immensely sepa- 
rated and opposed. For they assert simply that no- 
thing can be known ; whereas we, that ^ot much in 
nature can be known by the way now in use : but 
they forthwith destroy the authority of both sense and 
intellect : we contrive and provide helps for the same?) 

38. The Phantoms and false conceptions which have 
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hitherto preoccupied man s intellect, and are deeply 
rooted in it, not merely so besiege men's minds 
that truth can with difficulty approach; but also, 
where truth has had a passage allowed her, they will 
again occur and be troublesome in the Tnstauration of 
the Sciences, unless men be forewarned and defend 
themselves against them as far asJs_possible. 

39. There are four kinds of Pha ntom^ which lay 
siege to humankinds. To them (for instruction's 
sake) we give names ; and call the first kind Phan- 
toms of the Tribe ; the second. Phantoms of the Cave ; 
the third, Phantoms of the Market-Place ; and the 
fourth. Phantoms of the Theatre. 

40. The raisin g of conce ptions and axioms by means 
of true J nd^iciion is certainly the propeiL jemedy 
for driving and clearing x mt Phantom s : yet there is 
great use in pointing out the Phantoms. For right 
teaching about Phantoms stands towards the Inter- 
pretation of Nature, as the teaching about confuta- 
tion of Sophisms does to the common Logic. 

41. The Phantoms of t/ie Tribe are founded in 
Human Nature itself, and in the very tribe or race 
of man. For it is a false assertion, that '^ human 
sense is the measure of things"; whereas on the 
contrary, all perceptions both of sense and of 
mind are measured by the standard of man, not by 
the standard of the Universe ; and the human Intel- 
lect is like an uneven mirror catching the rays of 
things, which mingles its own nature with the nature 
of things, and distorts and corrupts it. 

42. The Phantoms of the Cave are the phantoms 

c2 
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of the individual. For each man has (besides the 
generic aberrations of human nature) some individual 
cave or den which breaks and corrupts the light of 
nature ; either by reason of the peculiar and singular 
nature of each ; or by reason of education and con- 
versation of man v^ith man ; or by reason of the 
reading of books, and the authority of those vi^hom 
each man studies and admires ; or by reason of dif- 
ferences of impressions as they occur in a mind pre- 
occupied and predisposed, or even and sedate ; or the 
like. So that evidently the human spirit (according 
as it is placed in each individual) is a various thing, 
and altogether disturbed and, as it were, the creature 
of circumstance. Whence Heraclitus hath well said 
that " men seek knowledge in lesser worlds, not in 
the greater and common world." 

43. There are also phantoms arising as it were 
from the intercourse and society of men with one 
another. These we call Phantoms of the Market- 
Place, on account of the commerce and consort of 
men. For men associate by means of discourse; 
but words are imposed at the will of the vulgar: 
and so a bad and foolish imposition of words besieges 
the intellect in strange ways. Neither do the defi- 
nitions or explanations wherewith learned men have 
been accustomed to fortify and clear themselves in 
some cases, in any way set the matter to rights. 
But words clearly put a force on the intellect, dis- 
turb everything, and lead men on to empty and in- 
numerable controvei-sies and fictions. 

44. Lastly there are phantoms which have en- 
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tered into the minds of men from the different 
dogmas of Philosophical systems, and even from 
perverted laws of Demonstration. These we name 
Phan toms of the Theatre : because we count that 
each Philosophy~recerved or invented is like a 
Play brought out and acted, creating each its 
own fictitious and scenic world. Nor do we only 
speak of those philosophies and sects which are 
now flourishing, nor even of the ancient ones, 
since plenty more such Plays might be composed 
and got up ; for the causes of errors utterly diverse 
may be nevertheless almost common. Nor again do 
we only understand this of the universal philoso- 
phies, but even of very many other principles and 
axioms of the sciences, which have gotten strength 
through tradition, credence, and neglect. 

However, we must speak more at large and more 
distinctly about each of these kinds of Phantoms, so 
that we may caution the Human Intellect. 

45. The Human Inte llect, froni^its peculiar mature, 
easily suppo ses a greate r uniformity and equ ality in 
thi ngs than it really finds; and though there are 
many things in nature unique, and full of inequality, 
yet it feigns parallels, correspondents, and relations 
which do not exist. Hence the figment ^^that in 
the heavens all things be moved through perfect 
circles," spiral lines and eccentrics being cast aside 
(except merely in name). Hence the Element of 
Fire with its Orb is introduced to make up the 
quaternion with those other three which are sub- 
jected to the senses — and farther, on the elements 
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(as tbey are called) is imposed at their pleasure, the 
tenfold progression of rarity, each after other ; and 
fancies of the like kind. Neither does this vanity 
only prevail in dogmas, but even in simple conceptions. 
46. The human Intellect, in those things which 
have once pleased it, (either because these have been 
received and believed, or because they delight,) 
draws also all other things to vote with and consent 
to these — ^and though the weight and multitude of 
contrary instances be the greater, yet either it does 
not observe them, or despises them, or draws dis- 
tinctions, and so removes and rejects them — not 
without great and pernicious prejudice — in order 
that the authority of those previous conclusions may 
remain unshaken. And so he answered well, who, 
when the picture of those who had fulfilled their 
vows after escaping the peril of shipwreck were 
shown him hung up in a temple, and he was pressed 
with the question, did he not after this acknow- 
ledge the Providence of the Gods, asked in his 
turn, " But where are they painted who, after 
vowing, perished?" The same is the method of 
almost every superstition, as in astrology, in dreams, 
omens, judgments, and the like; in which men who 
take pleasure in such vanities as these attend to the 
event when it is a fulfilment; but where they 
fail, (though it be much the more frequent case,) 
there they neglect the instance, and pass it by. But 
in Philosophy and the Sciences this evil creeps in 
far more subtly — for there anything which has once 
approved itself to man cor nrpTr ~all u thef t hings. 
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(even though they be far surer and more powerful) 
and reduces them under itself. Farthermore, even 
though this satisfaction and vanity, of which we 
have spoken, were absent, yet such is the peculiar 
and perpetual wandering of the human Intellect, 
that it is more moved and roused by affirmatives 
than by negatives. Whereas properly it ought to 
be just to both^nay even, in t he framing oflmy 
axiom, the forc e of the negative ins t ance is the 
greater. 

"^"47. Tlie human Intellect is most moved by those 
things which can strike and enter the mind simulta- 
neously and suddenly; by these the fancy is wont 
to be filled and inflated. Then it feigns and sup- 
poses in some way, but almost imperceptibly, that 
every thing else is somehow similar to those few 
things by which the mind is occupied. But the 
Intellect is quite slow and unfit for that transition 
to remote and heterogeneous instances by wjiich 
axioms are tried as it were by fire, unless the duty 
be enforced upon it by hard laws and stringent 
authority. 

48. The human Intellect is restless, and cannot 
stop or be quiet, but presses Jbrward=rbut_in^v9,m. 
And so one cannot suppose any extreme or limit of 
the Universe, but it always occurs, as a kind of 
necessity, that there must be something farther. 
Nor again can one think how eternity has flowed 
down to this very day : since that distinction, which 
is commonly received, between the Infinite " a parte 
ante'^ and " a parte post^^ can nohow stand ; for it 
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must thence follow that one infinite is greater than 
another infinite, and so that the infinite can be con- 
sumed, and verge to the finite. There is a like 
difficulty as to the infinite divisibility of lines, arising 
from the impotence of thought. But this impotence 
of mind comes in with greater pemiciousness in the 
discovery of causes : for though the most universal 
truths in nature ought to be positive, just as they 
are discovered, and have no real cause; yet the 
human Intellect, unable to rest, still seeks for some- 
thing yet more noseible. Then, however, aiming 
at what is farther, it falls back on what is nearer, viz. 
final causes; which belong clearly to the nature 
of man, rather than to that of the universe ; and 
from this fountain have tliey wondrously polluted 
Philosophy. But those are alike unskilful and 
frivolous Philosophers who seek for a cause in the 
highest universals, and who do not seek it in subor- 
dinate and lower truths. 

49. The human Intellect is not of the nature of a 
dry light, but receives a tincture from the will and 
affections; which generates accordingly knowledge 
"ad quod vult," (according to its own wishes,) for 
what a man would rather was true, that he the 
more readily believes. And so it rejects what is 
difiicult, being impatient of inquiry ; what is sober, 
for it straitens hope ; the deeper things of nature, 
for it is superstitious ; the light of experience, for it 
is arrogant and proud, and fears lest the mind 
should seem to be employed on vile and floating 
subjects ; paradoxes, because it dreads the opinion of 
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the vulgar ; finally in innumerable ways, and those 
sometimes imperceptible, the affection tinges and 
infects the Intellect. 

5gi--!IlL^ human Intel lect is fgrjumt hindered 
and led astray by the dulness, incompetency, jpd 
fallacies of the senses ; so that those things which 
strike the "sense ^litweigh those which do not do so 
immediately, even though these latter be the more 
important. And so thought almost ends with sight; 
so that there is little or no observation of things 
invisible. And so every operation of spirits shut 
up in tangible bodies lies hid, and escapes the notice 
of men. Every very subtle change, too, in the 
structure of the parts of grosser things (which men 
ordinarily call alteration, while in truth it is a con- 
veyance, or movement through the least space) in 
like fashion lies unnoticed ; and yet, unless these 
two, which we have spoken of, were explored and 
brought to light, nothing great, as far as regards 
results, can be done in Nature. Again, the nature 
of common air itself, and of all bodies which in 
their rarity surpass the air (and these are very 
many), is almost unknown. For the sense b y itself 
is n. fegblfl thing, and ftrrant ; neither do instruments 
avail much for the increasing the sense or its sharp- 
ening; but every true interpretation of Nature is 
achieved by means of instances, and fit and apposite 
experiments ; wherein the sense judges only of the 
experiment, but the experiment of the nature and 
the thing itself. 

51. The human Intellect is carried to abstracts 
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bjTeason_efjtgLp rQper nature ; and feig ns tha t those 
things, which are variable, are constant. Better is 
it to aissecrNatureTHan to abstract her, as did the 
school of Deraocritus, which penetrated farther into 
Nature than the rest did. Matter ought rather to be 
considered, its structure and changes of structure, 
and simple action and law of action or motion ; for 
Forms are fictions of the human soul, unless it be 
allowable to call the laws of action Forms. 
'^ 52. Of this kind, then, are those Phantoms which 
we call Phantoms of the Tribe. They spring either 
from the uniformity of the substance of the human 
spirit, or from its prejudices, or from its limitation, 
or from its uneasy motion, or from the infusion of 
the affections, or from the incompetency of the 
senses, or from the manner of the impression. 

53. Phantoms of the Cave draw their origin from 
the peculiar nature of each, whether mental or 
bodily ; and even from education, custom, and cir- 
cumstance. And in this class, which is varied and 
multiform, we will put forward those instances, in 
which caution is most needed, and which are the 
most powerful in polluting the purity of the In- 
tellect. 

54. Men love particular sciences and subjects of 
thought, either because they believe themselves to 
be the authors and discoverers of them, or because 
they have spent the greatest amount of labour upon 
them, and have been most accustomed to them. 
And men of this sort, if they betake themselves to 
Philosophy and universal subjects of thought, distort 
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and corrupt these by their previous fancies; and 
this is most especially conspicuous in Aristotle, who 
altogether enslaved his natural Philosophy to his 
Logic, and so rendered it nearly useless, and con- 
tentious. Again, the Chemists have, from a few 
experiments of the furnace, built up a fanciful Phi- 
losophy, which regards only a few cases; and far- 
thermore Gilbert, after he had occupied himself 
most laboriously with researches on the Magnet, 
straightway constructed a Philosophy harmonious 
with that subject which had such immense weight 
with himself. 

55. The following is the greatest and, as it were, 
radical distinction between minds, as to Philoso- 
phy and the Sciences. Some minds are stronger 
and fitter for notic ing the differences of t hings; 
others for noticing their resemblances. For con- 
stant and acute minds can fix their contempla- 
tions, can linger, and fasten on every subtilty of dif- 
ferences; but sublime and discursive minds both 
recognise and compare even the most delicate and 
general likenesses of things. Each disposition falls 
readily into excess by grasping at either the grada- 
tions of things or their shadows. 

56. Some spirits are given up to the admiration 
of Antiquity, others to the love and em brace of 
Novelty ; but few are of such a temperament as to 
be able to keep the mean ; but mu gtjeither tear up 
what has rightTy been lai d down by th e ancients, or 
despiee-'Wllat has beenrightly contributed by the 
modems. This, takes^ place to the great detriment 
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of the Sciences and Philosophy, since these are h'k- 
ings not judgments as to Antiquity and Novelty : 
whereas Truth is to be sought not from the felicity 
of any particular time, which is variable, but^ from 
the light of nature and experience, which is eternal. 
And so these likings are to be abjured, and care 
must be taken lest the Intellect be hurried on by 
them to consent. 

57. Contemplations of Nature and of bodies in 
their simplicity do break and lessen the Intellect; 
but contemplations of Nature and bodies in their 
composition and configuration do stupefy and relax 
it. This is best seen in the School of Leucippus and 
Democritus, when compared with the other Philoso- 
phies. For it is so engaged upon the particles of 
tilings as almost to neglect the fabrics; but the 
others look with so great astonishment upon the 
fabrics, that they do not penetrate through to the 
simplicity of Nature : and so these contemplations are 
to be alternated and interchanged, that so the intel- 
lect may be rendered at once penetrating and capa- 
cious, and those inconveniences we have mentioned, 
and the Phantoms arising from them may be avoided. 

58. Let this then be our contemplative prudence 
in keeping off and rexnovingj^hantoms of the^Gme^ 
which chiefly arise from_excess in concipbsition and 
divisjon^-froin liking s to particular times, or from the 
largeness or smallness of objects. And aT a general 
rule; everyone who contemplates the nature of 
things must suspect whatever especially allures and 
captivates his own Intellect ; and so much the more 
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caution must be used in judgments of this class, that 
the Intellect may be preserved in its justice and 
purity. 

59, But the Phantoms of the Market-place are the 
most troublesome of all. These have stolen into the 
Intellect from the associations of words and names. 
For men believe that their reason rules over words ; 
but it is also the case that words react and in their 
turn use their influence on the Intellect ; and this 
has rendered Philosophy and the Sciences sophistical 
and inactive. But words for the most part are im- 
posed at the will of the vulgar, and divide things by 
lines most conspicuous to the vulgar Intellect. When 
however a sharper Intellect or more diligent obser- 
vation wishes to shift those lines, to make them 
more in accordance with Nature, then words cry out 
against it. Whence it comes that the great and 
solemn disputations of the learned often degenerate 
into controversies about words and names; with 
which (after the manner of foreseeing Mathema- 
ticians) it would have been more advisable to have 
begun, and to have reduced words to order by defini- 
tions. And yet these definitions (in things natural 
and subject to Laws of Matter) cannot cure this 
evil, since definitions themselves consist of words, 
and words beget words. And so it is necessary to 
recur to particular instances, and to their series and 
orders. This we shall mention presently, when we 
have arrived at the manner and plan of framing con- 
ceptions and axioms. 

60. Phantoms, which are imposed on the Intellect 
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by means of words are of two kinds. Either they 
are the names of things which exist not, (for as there 
are things which have no names, through lack of 
observation, so too there are also names without 
things through fanciful supposition,) or they are names 
of things which exist, but are confused and ill- 
defined, and rashly and irregularly abstracted from 
things. Of the former kind are, Fortune, Primum 
Mobile^ the orbits of planets, the element of fire, 
and such like fictions, which spring from vain and 
false theories. And this kind of Phantoms is the 
more easily ejected, because they can be exter- 
minated by constant disowning and rejection of 
theories. 

But the other kind is intricate and deeply rooted ; 
it is produced by bad and unskilful abstraction. 
E. g. take some word, {moists if you like,) and let us 
see how those things which are designated by this 
word agree. You will find that the said word 
moist is nought but a confused mark of diverse 
actions, which admit of no consistency or reduction 
to one head. For it signifies what readily surrounds 
another body ; what is in itself indeterminable, and 
has no consistency; what readily yields in every 
direction ; what readily separates and scatters itself ; 
what readily gathers and collects itself; what readily 
flows and is set in motion ; what readily adheres to 
another body, and renders it damp ; what is readily 
reduced to a liquid state, or melts, when it was be- 
fore consistent. And so, as soon as we are come to 
the predication and imposition of this name : if you 



Digitized by 



Google 



[ 81 ] 

take one sense^ flame is moist ; if another, air is not 
moist : if another, minute dust is moist ; if another, 
glass is moist : so that it is clear that this notion is 
hastily abstracted from water only, and common and 
ordinary liquids, and that, too, without any due ve- 
rification. 

Furthermore, there .jre in wordfi-certain degrees 
of wro ngn oss and -^»istake. Less- faulty is the class 
of names of 80ine~ substance, especially of infimcB 
species^ and those well deduced (for the conceptions of 
chalky or clay are good ; of earthy bad) ; more faulty 
that of actions, as generation, corruption, alteration ; 
most faulty that of qualities (with the exception of 
immediate objects of sense) as heavt/, light, rare, 
dense, &c.; and yet in all these it must be that 
some conceptions are a little better than others, ac- 
cording as things in greater or less plenty strike 
the human senses. -^ 

6i. But the Phantoms of the Theatre are not in- 
born, nor have they crept secretly into the Intellect. 
They are openly put in and received from the fables 
of theory and perverse laws of demonstration. To 
attempt and undertake the confutation of these 
would nohow agree with what has already been 
said by us. For where we neither agree on first 
principles, nor as to the methods of demonstra- 
tion, there all arguing is at an end. And this is 
well, for so the Ancients retain the honour due to 
them. For nothing is taken from them while the 
question is altogether of the way. The lame man 
(as they say) in the right way outstrips the swift 
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runner who declines from it; and it is also quite 
clear, that the more able and swift he is who runs not 
in the right way, the further he must wander. 
^ Our method, ho w^ver^ of disco vering the Sc iences 
is. o ne which leaves not m ujg h to acumen a nd 
8trength']of wi t, but nearl y leveh^ all^jt s and intel - 
lecta^__ For just as, with a view to the production of 
a straight line or a perfect circle, much depends on 
steadiness and practice of hand, if it be described by 
hand alone, whereas if a ruler be made use of or a 
pair of compasses, little or nothing depends on them ; 
60 exactly in the case of our method. 

And yet, though there be no use in particular con- 
futations, yet something must be said respecting the 
sects and classes of theories of this sort ; then after- 
wards concerning the external signs also of their 
weakness ; and lastly, as to the causes^of such ill- 
hap, of so long and general a consent in error : that 
so the approach to the truth may be less difficult, 
the human Intellect more willingly cleansed, and 
Phantoms banished. 

62. Phantoms of the Theatre, or of Theories, are 
many, and can be many more, and perhaps one day 
will be. For unless, these many ages, men's wits 
had been occupied on Religion and Theology ; and 
had not civil polities also (especially Monarchies) 
been so averse to such novelties even in matters of 
contemplation, that men if they take to Philosophy 
must do it at the risk and detriment of their own 
fortunes, as being not only without reward, but even 
exposed to contempt and ill-will ; there would 
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have been introduced without a doubt, a multitude 
of sects of Philosophies and Theories, like to those 
which of old times flourished in great variety among 
the Greeks. For just as plenty of schemes of the 
heavens can be built up upon the phenomena of the 
sky, so likewise, and much more, can various dogmas 
be founded and built up upon the phenomena of 
Philosophy. And the Plays of this kind of Theatre 
are also like those current in the Theatre of the 
Poets, in that the plots prepared for the stage are 
neater and more elegant and pleasing, than the true 
plots of history. 

Generally, however, for the groundwork of Philo- 
sophy either much is drawn from few things, or 
little from many ; so that on either hand Philosophy 
is based upon too narrow a foundation of experience 
and Natural History, and dogmatises from fewer in- 
stances than is right. For the " rational" class of 
Phiiosophizers catch up various common things from 
. experience, and these neither ascertained for certain 
nor diligently examined and weighed ; the refst they 
make depend on meditation and activity of wit. 

There is too another class of Phiiosophizers, who 
have laboured sedulously and accurately at a few 
experiments, and have dared to educe and build up 
thence their Philosophies^ twisting everything else 
wonderfully into agreement with them. 

There is also a third class, to wit, of those who, 
from belief and reverence, mix up Theology and 
traditions ; among whom the emptiness of some has 
turned aside to seek and derive knowledge from 
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spirits aad genii. Thus this root of error, this false 
Philosophy, is in kind threefold, saphistical,€fi^^mc€^y 
and superstitiou s. 

6^. An example of the first kind i^-most^-plainly 
seen in Aristotle^. who^cor^^ltfidJJatura^^ Philosophy 
with his Logic ; for he made the Universe out of 
Tiis Categories; assigned to the human soul, the 
noblest of substances, a genus from words of second 
Intention ; settled the business of density and rarity, 
whereby bodies occupy greater and less dimensions 
or spaces, by the cold distinction between Act and 
Power; asserted that each body had its peculiar 
and proper motion, and, if it participated in any 
other motion, it was moved from some other 
quarter ; and imposed innumerable other fictions on 
the nature of things at his own will; being everywhere 
more anxious as to how one should extricate oneself 
by an answer, and how some positive reply in words 
should be made, than as to the internal Truth of 
things. And this is best shown if his Philosophy be^ 
compared vnih the other Philosopjjles which were 
well known and received among the Greeks. For 
the homoiomei^a (similar constiitient parts) of Anax- 
agoras, the " Atoms'* of Leucippus and Democritus, 
the *^ Heaven and earth" of Parmenides, the " strife 
and friendship" of Empedocles, the " resolution of 
bodies into the indifferent {aSia<f>6pav <f>v<riv) nature 
of Fire," and " the return of the same to density" of 
Heraclitus,have all something of the Natural Philoso- 
pher in them ; and have a savour of the nature of 
things, of experience, and of bodies : whereas Ari- 
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stotle's Physics for the most part are nothing but a 
sound of Dialectical Terms; and these he has also 
treated of again in his Metaphysics under a more 
imposing title, and as forsooth, more real and not 
nominal. Nor let it stagger any one that in his 
Books on Animals, and in the Problemata, and in 
other of his tractates, there is a frequent handling of 
experiments. For he had first passed his judgment: 
nor did he even make a proper use of experience to 
fortify his judgments and Axioms ; but after he had 
passed judgment at his will, he then brought round 
poor Experience, tortured and a captive, to his con- 
ceits. So that even on this head he is more to be 
accused than his modern followers (the class of 
Scholastic Philosophers) who have utterly abandoned 
experience. 

64. But the Empiric kind of philosophy produces 
views more misshapen and monstrous than the 
Sophisticy or "rational" school. For its foundations 
are laid not in the light of vulgar conceptions (which 
though it be slight and superficial, yet is it in a 
manner universal, and pertinent to many things) but 
on the narrow and dark basis of a few experiments. 
And so such a Philosophy seems probable and 
almost certain to those who are daily occupied with 
experiments of this kind, and have corrupted their 
imagination by means of them: to all others it 
seems incredible and vain. A notable example 
hereof is to be met with in the Chemists and their 
dogmas; however, this is scarcely to be found any 
where at present, except perhaps in the philosophy 

D 2 



Digitized by 



Google 



^'^ 



[ 86 ] 

of Gilbert. Still a caution was by no means to be 
omitted with respect to Philosophies of this class ; 
because we already foresee in mind, and augur, that 
if ever men, roused by our monitions, should bid 
farewell to sophistical teaching, and betake them- 
selves earnestly to experience; then certainly a 
great peril will be imminent from Philosophies of 
this class, on account of the premature and rash 
haste of the Intellect — its leaping and flight to 
generals and to the first principles of things. This 
evil we ought even now to meet. 

65. But the corruption of Philosophy from Super^ 
stition and admixture of Theology, spreads altogether 
more widely, and introduces the greatest amount of 
evil both into whole systems of Philosophy and into 
their parts. For the human Intellect is no less ex- 
posed to impressions of the Fancy than to impres- 
sions of vulgar conceptions. For the pugnacious and 
sophistical kind of Philosophy ensnares the Intellect ; 
but this other, which is fanciful, tumid, and quasi- 
poetical, flatters it. For there dwells in man a certain 
ambitionof Intellect no less than of Will ; especially 
in profound and elevated characters. 

An example of this kind is plainly to be seen among 
the Greeks, especially in Pythagoras, but in his case 
it is joined with a somewhat coarse and heavy super- 
stition ; it is more dangerous and subtle in Plato and 
his school. For this class of evil is found in parta 
of the other Philosophies, in the introduction of Ab- 
stract F<yi*mSi Final Catises^ and First Causes ; and 
in the omission most frequently of middle causes; 



Digitized by 



Google 



^ 



{ 37 ] 

and such like. But here we must use the greatest 
caution. For the Deification of Error is the worst 
of all things, and it is to be regarded as the plague of 
the Intellect, if vanity be worshipped. Some of the 
moderns have indulged this vanity with the greatest 
carelessness: and have endeavoured to found a natu- 
ral Philosophy on the first chapter of Genesis, on 
the Book of Job, and other Sacred Scriptures, so 
" seeking the dead among the living." And by so 
much the more is this vanity to be restrained and 
coerced, because there springs from an unwholesome 
mixture of things human and divine, not merely 
fantastical Philosophy, but heretical Religion. And 
so it is very salutary, if with due sobriety of mind 
those things only be rendered to Faith, which are 
Faith's. 

66. We have now spoken of the unsound authori- 
ties of Philosophies which have their foundations 
either in vulgar conceptions^ or in ^ifew esperiments, or 
in superstition. Next we must speak also of the 
fiiulty materials of contemplation, especially in natural 
Philosophy. Now the human Intellect is affected by 
the view of those things which take place in the 
mechanical arts, wherein bodies are as much altered 
as possible by means of composition and separation : 
and thinks that something similar takes place in the 
universal Nature of things. Hence flowed that flec- 
tion of elements and their concourse, for the compo- 
sition of natural bodies. Again, when man contem- 
plates the liberty of Nature, he fklls in with the 
species of things, of animals, plants, minerals ; thence 
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lie easily slips into the belief that there are in Nature 
certain primary Forms of things, which Nature strives 
to educe ; and that all variety proceeds either from 
impediments and aberrations of Nature in the ac- 
complishing of her work, or from the conflict of 
diverse species^ and the transplanting of one into 
another. The former way of thinking has brought 
forth for us prime and elementary qualities, the 
second occult properties and virtues specifical : while 
each of them belongs to the empty fictions of con- 
templation, wherein the mind rests quietly and is 
turned aside from more solid subjects. But Physi- 
cians spend their time better on the secondary quali- 
ties and operations of things, on Attraction, Repul- 
sion, Attenuation, Inspissation, Dilatation, Astriction, 
Discussion, Maturation, and the like ; and had not 
those two figments above noticed (of elementary 
qualities, and specific virtues) corrupted these latter, 
which are rightly observed, by reducing them to 
prime qualities, and subtle and incommensurable 
mixtures thereof; or by not carrying them on with 
still greater diligence of observation, to qualities of 
the third or fourth order, but by unseasonably break- 
ing off contemplation ; assuredly they would have 
prospered far better than they have. Nor are vir- 
tues of this kind (I do not mean the same identically, 
but similar ones) to be sought for only in the medi- 
cines for the human body ; but also in the changes 
of all other natural bodies. » 

But it causes still more evil that contemplation 
and inquiry take the quiescent principles of things 
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ew quibuSy not the motive principles per qtuB things 
come into being. For the former of these refer to 
mere discourse, the latter to action. Nor are those 
ordinary differences of Motion, which are noted as 
received in natural Pliilosoj)hy, of any value, i. e. 
generat ion, corrupti our^ ug^n^nlatiop^ dim i n ^^^^^^ al- 
teration^ and translation. Forsooth what these mean 
is this — that if a body, otherwise not moved, be 
moved in place only, this is " translation^^ : if place 
and species remaining, it be changed in quality, 
this is " alteration'' : if however through that change 
the mass itself and quantity of the body do not re- 
main the same, this is the motion of *' augmentation*' 
and '^ diminution" : if things be so far changed as to 
change their species even and substance, and migrate 
into other (species and substances) this is generor 
Hon'' and " corruption". But these are merely 
popular distinctions, and in no way penetrate into 
Nature : and are measures and periods only, not 
species of Motion. Fo r_they:_S!?g gAflj;^ only how 
fary not in what man ner or from what sourc e. For 
they point out nothing respecting the appetition 
of bodies or the procession of their parts ; but only, 
when that Motion coarsely exhibits to the senses 
the thing otherwise than before, do they then 
begin their division. And even when they wish 
to point out something respecting the causes of 
Motion, and to institute a division of them, they 
there introduce a difference between Motion natural 
and violent, in the most slovenly manner : a distinc*- 
tion which springs entirely from vulgar conceptions : 
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for every yiolent Motion is also in reality natural, 
viz : it arises when an external efficient puts Nature 
in operation otherwise than before. 

But ta put these aside — if any one, for example, 
were to observe that bodies have a mutual appetition 
of contact, so as not to allow the unity of Nature to 
be entirely broken or dissevered, so that a vacuum 
be caused : or if any one should say that bodies have 
in them an appetition towards returning into their 
own natural dimensions or extent, so that after being 
stretched beyond or compressed within it, they im- 
mediately endeavour to recover themselves and re- 
turn into their former sphere and extent : or if any 
one should say, that there is in bodies an appetition 
towards gathering together with masses of substance 
homogeneous — i. e. in dense bodies towards the 
earth, and in more subtle and rarified bodies towards 
the circuit of the heavens : these and their likes are 
the true physical kinds of Motions. The others are 
clearly logical and scholastic, as is manifest from this 
review of them. 

Nor, again, is it a less evil, that in their Philoso- 
phies and Contemplations, labour should be spent on 
the investigation and treatment of the first principles 
. of things and the ultimate Limits of Nature : for all 
utility and power of operation lies in the middle 
principles. Hence it arises that men will not cease 
abstracting Nature till they have reached poten- 
tial and unformed Matter; and on the other hand 
will not cease dividing Nature till they have arrived 
at the Atom — which things, granted they were true, 
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can be of but little avail in forwarding the fortunes 
of man. 

67. One must also caution the Intellect against 
the intemperance of Philosophies in the matter of 
granting or withholding assent ; because intemperance 
of this kind seems to fix and in a way so to perpe- 
tuate Phantoms, as to take away all approach for 
the purpose of removing them. 

The excess is of two kinds ; the one that of those 
who dog mntifio rrndiljr, n fid ronTtrr-thr ^nnncrfi 
positive and dictatorial ; the other, that of those who 

and-Jzague_Jiiquirj_without limit. The former of 
these depresses the Intellect, th e latter enfeebles it. 
For the Philosophy of Aristotle after that (like the 
Turks with their brethren) it had murdered all 
other Philosophies with its contentious confuta- 
tions, then dogmatised on every subject ; and he 
himself again suborns questions to come forward at 
his will, which he thereupon despatches, so that all 
things should be certain and decreed — a course of 
action which prevails yet among his successors, and 
is in vogue. 

But Plato's school introduced Acatalepsy : first as 
in jest and irony, through hatred of the ancient 
Sophists, Protagoras, Hippias, and the rest, who 
feared nothing so much as appearing to doubt upon 
any subject. But the new Academy made a dog- 
matism of its Acatdepsj/y and held it as their tenet. 
And although this is more honest than the license of 
dogmatising, since they say for themselves that they 
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do not at all confound inquiry, like Pyrrho and the 
Sceptics, but have something which they can follow 
as Probability, though not what they can hold as 
Truth ; nevertheless after the human mind has once 
despaired of the discovery of truth, all things in all 
ways become more languid, and therefore men prefer 
to turn aside to pleasant disputations and discourses, 
and sundry wanderings through the fields of know- 
ledge, rather than sustain any severity of inquiry. 
But as we observed at the beginning, and continually 
hold in view ; from human Sense and Intellect, and 
their weakness, their just authority is not to be 
taken, but assistance is to be provided for them. 

68. And now we have spoken of each kind of 
Phantom and its equipage; all of which must be 
refused and renounced with constant and solemn 
abjuration, and the Intellect must be entirely freed 
and cleansed from them; so that there must be 
scarcely any other approach to the kingdom of man, 
which is founded in knowledge, than to the king- 
dom of Heaven, into which there is no entrance 
save for a childlike character. 

69. But vicious demonstrations are as it were the 
bulwarks and fortresses of Phantoms; and those 
which we have in Logic fall little short of en- 
tirely handing over and enslaving the universe to 
human thought, and thought to words. For de- 
monstrations, in their potentiality, are themselves 
Philosophies and Sciences. For as they are, and 
accordingly as they are well or ill-founded, such in 
consequence are Philosophies and contemplations. 



Digitized by 



Google 



[ 43 ] 

Farther; those are deceptive and incompetent^ 
which we make use of in that universal process 
which leads from sense and things to Axioms and 
Conclusions. Now this process is fourfold, and 
Jburfold are its faults,. (j/The impressions of the 
sense itself are faulty ; for the sense both falls short 
and misleads. Now to^ftiluitns substitutions must 
be supplied ; to^jjacies rectification/ a/ Conceptions 
are badly abstracted from the impressions of the 
senses ; and are ill-defined and confused, when 
they should have been limited and well defined. 
3 J That kind of Induction is bad, which concludes 
the principles of the Sciences by means of simple 
Enumeration, T^nthout application of exclusions 
and solutions, or proper separations of Nature. 
4^ That method of discovery and proof, which first 
^tablishes the most general principles, and then 
applies to them and proves by them the intermedi- 
ate Axioms, is the mother of errors, and calamity of 
all sciences. But we will speak more largely of 
those points which we now incidently touch upon, 
when we put forward the true way of interpreting 
Nature, after we have completed these expiations 
and purifications of the mind. 
"^ 70. Experience is far the best Demonstration : 
provided it adheres to the experiment itself. For 
if it pass on to other instances which are thought 
similar, it is fallacious, unless that passage be made 
duly and in order. But the method of experiment 
which men now make use of is blind and stupid : 
and so, while they wander and stray without any 
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certain way, but only take counsel from the occur- 
rence of circumstances, they are carried about to 
many points, but advance little ; and are sometimes 
glad, sometimes distracted ; and ever are finding 
something farther to seek after. For so it mostly 
happens that men make their experiments lightly 
and as it were in play, by varying little by little 
experiments already known ; and if the thing does 
not succeed, they grow disgusted, and leave off their 
attempt. Even if they gird themselves more seri- 
ously, constantly, and laboriously for experiments; 
yet they spend their toil in turning over some one ; 
as Gilbert did with the magnet, the Chemists 
with Gold. This however men do with as un- 
skilful as futile a purpose. For no one happily 
explores, the nature of a t hing in t he thing itself ; 
but the inquiry should be- ext end e d t o^what-ifrnnore 
general. But if men even build up some science 
and dogmas from experiments, yet they almost al- 
ways turn aside with a_hasty and untimely eagerness 
to practicaL application; not only for the sake of 
the use and fruit of that same application to prac- 
tice, but also that in some new work they may 
snatch for themselves as it were a pledge that they 
will not employ themselves uselessly in the rest ; and 
they even make the most of themselves to others, 
in order that they may gain a higher reputation 
in those subjects on which they are engaged. Whence 
it comes that, like Atalanta, they go aside to take 
up the golden apple, so meanwhile interrupting 
their course and letting victory slip out of their 
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hands ; But in the true course of experiment, 
and the carrying it on to new effects, the Divine 
Wisdom and Order are entirely to be taken as our 
examples. Now God on the first day of Creation, 
created only Light; and gave a^BoIe^ay for that 
work, and on "that day created no material object. 
Similarly, in expenencejrfjeyery kind, first the dis- 
covery of causes and true Axioms is to be made ; 
and ligh t-bringing no t fruit-bring ing experiments to 
be sought for. And Axioms rightly discovered and 
established supply practical us es not sca ntily but in v 
c rowd s ; and draw after the mselves bands a nd troops 
of effects. But we will speak hereafter of the ways 
of experiment which are as much besieged and 
blockaded as are the ways of judgment ; at present 
we speak only concerning ordinary experience, as 
a faulty kind of demonstration. Now however the 
order of things demands that we subjoin some obser- 
vations on those indications of the unsoundness af 
Philosophies and Contemplations now in use, of 
which we a while ago made mention, and on the 
causes of a thing at first sight so wonderful and in- 
credible. For th e kno w ledge of indications p re- 
pares aasent T^jvhjjft tliA iinffilHin g of causes rem oves 
marvel : and these two are very useful towards a 
more easy and mild extirpation of Phantoms from 
the Intellect. 

71. The sciences we possess have almost all de- 
scended from the Greeks. For what Roman, Arab- . 
ian, or the more modem authors have added is not 
much or of much moment ; and such as it is, it is 
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founded on the basis of the discoveries of the Greeks. 
Now the wisdom of the Greeks was showy and dispu- 
tatious; a kind most adverse to inquiry into truth. 
And so that title of SophisLwhlQlL was conteiaptu- 
J5P^^7 ^EE1J^4._^^ *5-4 5?.?r?^ jip pp the anf ^ient Rhetori- 
cians, Gorgias, Protajororas^ Hippias, a nd. PohiSj by 
those who wished to be regarded as Philosophers, 
is also applFcable to the wholejcaro, to P1n.to, Ari>^ 
stotle, ZenorEpieurus, Th gophrastus, and t lieir-^suc- 
cessors Chrysippus, Carneades, and the rest. This 
wa& the only difference; that the former class was 
er ratic a nd mercenary, visiting different states, shew- 
ing off therr"^i83orarand exacting pay; while the 
o ther wa s niqre_ dignified and--gfineroujs,_tliat-i8, 
the class of those who had fix ed resi denjrfis^ and 
opened schools, and philosophised gratis. But yet 
bo til classes (though they differed otherwise) were 
for show, and used to reduce matters to disputations, 
and instituted and fought for sundry sects and sys- 
tems of Philosophy ; so that their teaching was al- 
most what Dionysius said not badly against Plato — 
" the words of idle old men to inexperienced youth". 
But those more ancient Greeks, Empedocles, Anax- 
agoras, Leucippus, Democritus, Parmenides, Heracli- 
tus, Xenophanes, Philolaus, and the rest (we omit 
Pythagoras as superstitious) did not open schools (so 
far as we know) 2 but with a greater silence, severity, 
and simplicity, that is, with less affectation and show, 
betook themselves to the inquiry after Truth. And 
so they succeeded better, save that their works are 
eclipsed by those lighter works, which better answer 
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to and please the whim and inclination of the vulgar; 
time (like a river) bearing down to us what is lighter 
and more inflated, but sinking what is weightier and 
more solid. Nor yet were even these entirely free 
from the fault of their nation ; but leaned too much 
to the ambition and vanity of building a sect, and of 
catching the breath of popular applause. But the 
inquiry after Truth must be regarded as hopeless, 
when it turns aside after worthless objects of this 
kind. Nor is that sentence, or rather prophecy of 
an Egyptian priest concerning the Greeks to be 
omitted, who said, " they were ever children ; and 
had neither antiquity of knowledge, nor knowledge 
of antiquity." And surely in this they are like chil- 
dren — they are ready to chatter, but cannot beget; 
for their wisdom seems to be wordy, and barren of 
results. And so the indications taken from the ori- 
gin and family of the Philosophy in vogue are not 
good. 

72. Nor are those indications which may be ga- 
thered from the nature of the Time and Age, much 
better than those which are taken from the nature of 
the Place and Nation. For throughout that Age the 
acquaintance of men with either Time or the globe 
was narrow and slender ; which is far the greatest 
evil, especially to those who depend entirely on expe- 
rience. For they had not the history of a thou- 
sand years, which was deserving of the name of His- 
tory, but only tales and rumours of Antiquity. They 
knew but a small part of the regions and districts of 
the earth ; while they called all northern nations 
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indiRcriminately, Scythians, all western, Celts: and 
knew nothing of Africa beyond the nearest parts of 
^Ethiopia, nothing of Asia beyond Ganges ; much 
less did they know of the provinces of the New 
World, even by hearsay, or any certain and constant 
report ; and farther, many climates and zones, in 
which innumerable peoples breathe and live, they 
declared were uninhabitable; and, besides, even 
the travels of Democritus, Plato, and Pythagoras, 
not distant indeed, but rather mere suburban excur- 
sions, were talked of as something great. But in 
our days both many parts of the New World, and 
the farthest limits of the Old are well known on all 
sides, and the heap of experiments has infinitely in- 
creased. Wherefore if, according to the fashion of 
Astrologers, indications are to be taken from the 
time of nativity and birth ; nothing great seems to 
be indicated respecting these Philosophies. 

73. Among indications, none is surer or more 
noble than that taken from the fruits produced. 
For the fruit and result discovered stand as sponsors 
and sureties for the truth of Philosophies. Now 
from those Philosophies of the Greeks, and their 
subdivisions through particular branches of know- 
ledge for now so many years, scarce one experiment 
can be adduced which bears on the alleviation and 
assistance of the state of men, and can be reported 
as really obtained from the speculations and dogmas 
of Philosophy. And Celsus ingenuously and pru- 
dently confesses that the experiments of medicine 
were first discovered, and that men afterwards 
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philosophised upon them, and tracked out, and as* 
signed their causes; but that they did not follow 
the contrary order, viz. invent and bring forth 
experiments from Philosophy and the discovery of 
causes. And so it was not wonderful that among 
the Egyptians (who deified and consecrated the 
discoverers of things) there should have been more 
images of brute beasts than of men : for brute 
beasts, through their natural instincts, have given 
birth to many discoveries, where men, through dis- 
course and rational conclusions, have exhibited few 
or none. Certainly, the industry of the Chemists 
has brought forth some ; but this has been inci- 
dentally and by the way, or by some variation of 
experiments, (as the Mechanicians are wont to do,) 
not by any Art or Theory; for that which they 
have framed more disturbs than aids experiments. 
The discoveries of those too who have been engaged 
on Natural Magic (as it is called) are found to be 
few, trifling, and not far from imposture. Where- 
fore, even as it is a caution in Religion, that Faith 
be shown by Works, so the same is very well trans- 
ferred to Philosophy. It should be judged by its 
fruits, and be counted vain if it be barren: and 
still more so, if instead of the fruit of the vine and 
the olive, it bear only the thistles and thorns of 
disputations and contention. 

74. Indications are also to be gathered from the 
growth and progress of Philosophies and Sciences. 
For those things which are founded upon Nature in- 
crease and grow: but those which rest upon opinion 
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are varied only, not increased. And so, if those doc- 
trines had not been utterly torn up like plants from 
their roots; but had been fixed in the womb of 
Nature, and nourished by the same, that could by no 
means have occurred, which we see has been taking 
place for twice a thousand years : viz. the Sciences 
would not have been treading in their own footsteps, 
and remaining in almost the same state, and have 
gotten no memorable increase ; but rather they have 
flourished most under their first author, and then 
afterwards have declined. But in Mechanical Arts, 
which are founded upon Nature and the light of 
experience, we see the contrary follow : for these (as 
long as they are popular) as being full of some life, 
continually flourish and increase ; at first rude, then 
convenient, afterwards polished ; always increasing. 

75. Again, another Indication is to be taken ; (if 
indeed the name of Indication fits this case, where 
rather it should be testimony^ and of all testimonies 
the strongest ;) from the confession of those authors 
themselves whom men now follow. For even they 
who with so great daring dogmatise on things, from 
time to time, when they return to themselves, 
betake themselves to complaints as to the subtilty 
of Nature, the obscurity of things, the infirmity of 
human vnt. If this were done with simplicity, it 
might perhaps deter the more timid from ftirther 
inquiry, but spur on and incite those of a quicker 
and more confident wit to ftirther progress. But it 
is not enough for these men to make confession of 
themselves, but whatever is unknown to or un- 
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touched by themselves or their masters, this they 
place without the limits of possibility ; and declare, 
as from authority of their art, that it is impossible 
to be known or done ; thus with utmost pride and 
envy converting the feebleness of their own dis- 
coveries into a calumny upon Nature herself, and 
to the despair of every one else. Hence sprang the 
school of the New Academy which held "Acata- 
lepsy" as a dogma, and condemned mankind to 
everlasting darkness. Hence the opinion that 
Forms or the true differences of things (which in 
reality are laws of pure action) are impossible to be 
discovered, and beyond man. Hence those opinions 
on the active and operative side : such as that the 
heat of the sun and of fire differ essentially : lest, 
forsooth, men should think themselves able to pro- 
duce ^and form by means of fire anything similar to 
those things which Nature makes. Hence the 
notion that composition alone is the work of man, 
but commixture the work of Nature only; lest 
forsooth men should hope for any generation or 
transformation of natural bodies by means of art. 
And so from this Indication men readily persuade 
themselves not to involve their fortunes and labours 
with dogmas which are not merely desperate, but 
even devoted to desperation. 

76. Nor is the following Indication to be passed 
by, — that there was of old so great a dissension 
among Philosophers and variety of schools : a thing 
which sufficiently shews that the way from the 
Senses to the Intellect was not well made, when 
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the same material of Philosophy, (the nature, that 
is, of things) is carried off and drawn aside into so 
wide and multiplied errors. And although in these 
days dissensions and differences of dogmas on first 
principles, and on whole systems of Philosophy are 
for the most part extinct; yet around parts of 
it there still remain innumerable questions and 
controversies ; so that it is quite clear that nei- 
ther in systems of Philosophy nor in methods of 
demonstration is there anything certain or sound. 

77. Then as to the opinion of men, that there is a 
great consent in Aristotle's Philosophy ; since after 
its promulgation the systems of the Ancients ceased 
and became obsolete, while in after-times nothing 
better was invented, so that it seems to have been 
so well laid down and founded as to draw to itself 
both time before and after it : First, what men think 
about the cessation of ancient systems of Philosophy 
after the production of Aristotle's works, is false ; for 
for long after, even down to Cicero's days, and the 
following ages, the works of the old Philosophers 
remained. But in times following, through the 
inundations of Barbarians upon the Roman Empire, 
after that human learning had as it were suffered 
shipwreck ; then indeed the Philosophy of Aristotle 
and Plato, like planks of a lighter and less solid 
material, were preserved among the waves of Time. 
But this plea of consent is deception, if men would 
look a little more sharply into it. For a true con- 
sent is that which consists in unanimity of free 
judgments (after due investigation). But by far 
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the greatest number of those who have given in 
their assent to Aristotle's Philosophy have enslaved 
themselves to him from prejudice and authority of 
others; so that it is rather obsequiousness and 
concurrence than consent. But even if this had 
been a true and wide-spread consent, so little ought 
it to be held as true and sound authority, that it 
even ought to produce a violent presumption to 
the contrary. For that is of all auguries the worst 
which is drawn from consent on intellectual sub- 
jects: save in matters of Divinity and Politics, in 
which sufirages have weight in decision. For no- 
thing pleases the multitude, unless it either strikes 
the imagiuation, or binds the Intellect with ties of 
vulgar conceptions, as has been said above. And so 
the saying of Phocion — "that men ought straightway 
to examine themselves as to what error or fault they 
have committed, when the multitude assents to and 
applauds them" — may very well be transferred from 
things moral to things intellectual. This Indication 
therefore is among the most unfavourable. And so 
it has now been declared that the Indications of 
truth and sanity of the systems of Philosophy and 
the Sciences in use are in evil case : whether they 
be taken from their origins, or from their fruits, or 
their progress, or from the confessions of their 
authors, or from consent. 

78. Now however we must come to the Causea of 
Errors, and of so determined a continuance in them 
through so many ages. These Causes are very many 
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and very powerful, and all wonder is at an end that 
what we bring forward should up to this time have 
escaped men's notice and have been concealed ; and 
wonder only remains that these matters could even 
now have entered into any man's mind, or become 
subject for his thoughts: and this indeed (as we 
think) is more the result of some felicity than of any 
excellent faculty: so that it ought to be regarded 
as the birth of Time rather than as the birth of 
Wit. 

First, the number of Ages, if one considers the 
matter rightly, is reduced to very narrow limits. For 
out of five and twenty centuries, in which the me- 
mory and learning of men has been made use of 
for the most part, scarce six can be set apart and 
picked out, as having been fruitful in sciences 
or favourable to their advancement. For there are 
deserts and wastes in time no less than in regions. 
For only three revolutions and periods of learning can 
be rightly counted up : one among the Greeks ; a 
second among the Romans; the last among our- 
selves, that is, the western nations of Europe : to 
each of which scarcely can two centuries be rightly 
assigned. The intermediate periods of the world 
were unfortunate, as far as concerns a fruitful or rich 
crop of knowledge. For there is no reason for men- 
tioning either the Arabians or the Schoolmen, who 
in those intermediate times rather wore away know- 
ledge by their numerous treatises than increased its 
weight. And so the first Cause of so mean a progress 
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ill knowledge is rightly and duly referred to the small 
part of time which has been propitious to them. 

79. In the second place a Cause of very great 
moment in every way presents itself, viz. that in those 
very Ages in which men's wits and letters flourished 
most or even moderately, Natural Philosophy got for 
its share the smallest part of human labour; and 
yet she ought to be regarded as the great Mother of 
Sciences. For all Arts and Sciences, if torn from 
this root, are polished, it may be, and prepared for 
use; but do not grow much. Now it is manifest 
that after the Christian Faith was received and had 
grown strong, far the largest number of the most 
excellent Intellects betook themselves to Theology ; 
and to it the largest rewards were offered and help 
of all kinds was most plentifully afforded : and 
this study of Theology for the most part occupied 
that third part or period of time among us the 
western Europeans ; and the more so because pretty 
nearly at the same time letters began to flourish, 
and Theological controversies to bud. But in the 
preceding age, during that Second Period (that of 
the Romans) the chief meditations and industry of 
Philosophers were occupied and consumed on Moral 
Philosophy, (which stood to the Heathen in the 
stead of Theology) ; and besides, the noblest wits of 
those times for the most part applied themselves to 
civil afl&irs, on account of the magnitude of the 
Roman Empire, which needed the labour of a vast 
number of persons. But that Age in which Natural 
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Philosophy seemed most to flourish among the 
Greeks was a shortlived particle of time: since 
those seven who were called the Wise Men, (in 
the older times,) all, with the exception of Thales, 
applied themselves to Moral Philosophy, and civil 
duties ; and (in the later times) after that Socrates 
had brought down Philosophy from Heaven to 
Earth, Moral Philosophy prevailed still more, and 
turned the wits of men away from Natural. 

But even that very period of time, during which 
inquiries concerning Nature have flourished, has 
been corrupted and rendered useless by contradic- 
tions and the ambition of new opinions. And so, 
seeing that through these three periods Natural 
Philosophy has suflfered so great neglect or hin- 
derance, no wonder if men have made but little pro- 
gress in it, when they were altogether occupied on 
other matters. 

80. In addition to all this. Natu ral Philosophy 
has scarcely obtained, especially in these later times, 
a man of leisure and disengaged among those who 
have laboured on it, unless perhaps any one were to 
bring forward the example of some monk working 
in his cell, or nobleman in his villa. But Natural 
Philosophy is made a kind of passage and bridge to 
other subjects. 

And thus this mighty Mother of Sciences has 
vnth wonderful indignity been degraded to the 
duties of a servant : to wait upon the requirements 
of Medicine or Mathematics, and to wash and 
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imbue as it were with a fresh tincture the immature 
wits of young men, in order that they may after- 
wards receive another tincture more happily and 
readily. Meanwhile let no one look for a great pro- 
gress in the Sciences (especially in the operative « 
part of them) unless N atural Philosophy be drawn 
out to particular Sciences, and the particular Sciences 
again be led back to Natural Philosophy. For it 
arises hence that Astronomy, Optics, Music, most 
of the Mechanical Arts, Medicine herself, and 
(which one would more wonder at) Philosophy moral 
and civil, and Logical Sciences, have hardly any 
depth, but only glide over the surface and variety of 
things : because, after those particular Sciences have 
been divided off and established, they are no longer 
nourished by Natural Philosophy, which could have 
imparted to them new strength and increase from 
the sources and true contemplations of motions, rays, 
sounds, texture and formation of Bodies, affections, 
and Intellectual apprehension. And so no wo nder., 
jthat the Scieiwey-^Tnot grcJW^Bmciff they are sepa- 
rated from their roots. 

8i. Again; another potent and mighty Cause 
of the small progress of knowledge is the following ; 
It is impossible to advance properly in the course, 
when the goal itself is not rightly placed and 
fixed. Now the true and J_egltimale-goal of the 
Sciences is none but this : that human life be 
enriched with new ''dTscoveries and wealth. But 
the great body of teachers relishes nothing of this, 
but is clearly hireling and professional; unless 
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perhaps it sometimes happens that some artisan of 
a quicker wit, and ea^r for glory, gives his atten- 
tion to some new invention : and for the most 
part even this is done with waste of substance. But 
with the greatest number, not only do men not set it 
before themselves to augment the mass of sciences 
and arts, but they even only take from or seek out 
of the mass which is ready at hand just what they 
may be able to turn to professional uses, or gain, or 
reputation, or advantages of this kind. 

Then, even if any one in so great a multitude 
seeks after Science from a true liking for it, and for 
its own sake ; yet even he will be found to follow 
after a variety in objects of contemplation and in 
doctrines rather than a severe and rigid inquiry after 
truth. Again ; if any one else be by chance a more 
severe inquirer into truth ; yet even he will propose 
to himself such a condition of truth as may satisfy 
the mind and intellect by giving the causes .of things 
which have been now long known ; not one which 
may attain to new pledges of effects, and new light 
of axioms. And so, if the end of knowledge has not 
yet been well laid down by any one, no wonder if 
error follow in those things which are subordinate to 
the end. 

82. Now, just as the end and goal of Science have 
been ill laid down among men; so again, even if 
they had been rightly laid down, men would have 
still chosen for themselves an entirely erroneous and 
impassable way. It must have struck the mind of 
any one who has thought well about the subject with 
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astonishment to see that it has n ever been matter of 
care or desire with any man tojopen and p^vQ a way" 
for the human Intellect from the senses t>^^ ipf»ftlv<*^ 
and from jjll -ordered ^jind>.r>fimpo8fid..g ?P^rienTO : 
but that all things have been given up either to the 
darkness of traditions, or to the whirl and eddy of 
arguments, or to the waves and mazes of chance and 
wandering and ill-combined experience. But let 
any one consider with sobriety and diligence what 
that way is which men have been accustomed to fol* 
low in inquiry and discovery of any thing. And 
first, without doubt, he will notice that simple and 
inartificial method of discovery which is most fSeimi- 
liar to men. This is none other than this — that he 
who prepares and girds himself for the discovery of 
any thing, first inquires into and unfolds what has 
been said on the subject by others; then he adds 
his own thoughts, and by means of much movement 
of mind, stirs up his own spirit, and, as it were, in- 
vokes it to open out to him its oracles : a process 
which is entirely without foundation, and turns solely 
on opinions. 

Another may caJl^jtO-Juft- wd^&r. -discovery 
Logic, which only in name belonjpgt to. the subject 
in bond. '¥6f the discoveries of Lqgjc are. not 
those'of Principles and chief Axioms, of which the 
Arts are cOfiiposedrbut only jof those things wbiiih 
seem agreeable to th em. For Logic with its well- 
known answer refers the more curious and im- 
portunate and those who give themselves trouble, 
and who interrogate her concerning proofs and dis- 
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covery of Principles or Prime Axioms, to faith, and 
to the swearing of allegiance to each art in parti- 
cular. 

There remains bare experience ; which, if it offers 
itself, is called Chance ; if it is sought for. Experi- 
ment. But this kind^ of experience is nothing but (as 
they call it) " a loose broom" and mere groping, such 
as men make use of in the night, trying every thing 
if by chance they may hit upon the right way; 
whereas it would be much more satisfactory and 
well-considered to wait for day, or to light a torch 
and then commence the journey. But the true 
order of experience first lights a torch, then points 
out the way by means of the light, by beginning 
with well-ordered and digested experience, which 
is nohow misplaced or vague ; and by drawing 
out thence axioms, and from the axioms when 
established new experiments ; for not even did the 
Divine Word operate on the mass of things without 
order. 

And so let men cease to wonder, if the course of 
the sciences be not perfected, when men have en- 
tirely wandered from the way: either by utterly 
leaving and deserting experience, or by involving 
themselves, and wandering about in it as in a laby- 
rinth ; whereas rightly appointed arrangement leads 
with constant path through the woodlands of experi- 
ence to the open country of Axioms. 

83. Now that disease has grown wonderfully in 
consequence of a certain opinion, or ingrained in- 
flated and hurtful notion, that the majesty of the 
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human Mind is lessened if it be employed long and 
much on experiments and particulars subject to the 
sense, and definite in their matter: especially as 
things of this kind are wont to be laborious for 
inquiry, ignoble for meditation, for discourse harsh, 
for practice illiberal, infinite in number, and of a 
delicate subtilty. And so at last the matter has 
now come to this, that the true way is not only 
deserted, but even shut up and barred ; experiment 
being disdained, not merely abandoned or badly 
carried on. 

84. Again ; a reverence for Antiquity, and the au- 
thority of men who have been held great in Philoso- 
phy, and subsequent Consent, have stopped men from 
progress in the Sciences, and have almost enchanted 
them. Now of Consent we have spoken above. 

But the opinion about Antiquity which men 
cherish is altogether slovenly, and scarcely agrees 
with that name. For the old age and fulness of 
years of the world are rightly to be counted for An- 
tiquity ; and this ought to be ascribed to our times, 
not to the younger age of the world as it was with 
the Ancients. For that age, with respect to us, is 
ancient and elder ; with respect to the world itself, 
modem and younger. And truly, as we expect a 
greater knowledge of human afiairs, and a maturer 
judgment from an old man than from a youth, by 
reason of his experience, and the variety and plenty 
of the things he has seen and heard, and on which 
he has- though t ;^ so in like manner from our age 
ahrr-fdid itiJut know its own- strength, and were it 
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. M^illing to essay and exert it ) it is fitting that far 

V' A / greater things should be expected than from fonner 

^* , j times, since tbe_age jOLOhfi^JKorld is .greatar^.-and 

irTJaTbeen^enrlcbed and stocked -witfe «n ntfinite 

multitude of experiments aado b ge r r atio ns. 

Nor is it to be counted for nothing that through 
lengthy voyages and travels (which have become so 
frequent in our day) very many things in Nature 
have appeared and been discovered, which might 
throw a new light upon Philosophy. And surely it 
would be disgraceful to mankind, if the regions of 
the Material Globe, i. e. of land and sea, and of the 
stars, should be immensely laid open and illustrated, 
while the limits of the Intellectual Globe were 
bounded by the discoveries and narrowness of the 
Ancients. 

Now as to Authority, it is a sign of the most abject 
cowardice, to give infinite credit to Authors, but to 
deny its rights to Time, the author of all authors, and 
so of all Authority. For Truth is well called 
the daughter of Time, not of Authority. And so it is 
not wonderful that these spells of Antiquity, Au- 
thority and Consent, have so bound down the power 
of man that he cannot (being as it were bewitched) 
hold communication with things themselves. 

85. Nor is it only the admiration of Antiquity, 
Authority, and Consent which has driven the in- 
dustry of men to rest in present discoveries ; but 
also it is admiration of the results themselves, 
which have already been furnished to the human 
race in great abundance. For when one has re- 
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viewed the variety of things, and the very beautiful 
apparatus which has been gathered together and 
introduced for civilised life by the Mechanical Arts, 
he will certainly be inclined rather to admire the 
wealth of man than to feel his poverty — nohow con- 
sidering that the original observations of man, and 
operations of Nature (which are, as it were, the 
vital breath and first motive of all that variety) are 
neither many, nor drawn from any depth ; while all 
else belongs only to the patience of men, and the 
subtle and well-ordered motion of hand or instru- 
ments. For, (for example) the making of clocks is 
a subtle and accurate thing, seeing it seems to imi- 
tate things in the heavens by means of its wheels, 
and the pulses of animals by its successive and well- 
ordered motion; and yet it depends only on one 
or two Axioms of Nature. 

But if, again, one looks into that subtilty which 
belongs to the Liberal Arts, or that which regards 
the preparation of natural bodies by Mechanical 
Arts, and things of this kind — ^as the discovery of 
Heavenly motions in Astronomy, of harmony in 
Music, of letters of the Alphabet (which even to this 
day are not in use in China) in Grammar : or again, 
in Mechanical matters, the deeds of Bacchus and 
Ceres; i. e. the making of wine and beer; the 
making of bread, or of delicacies for the table ; 
distillations, and the like : he, too, if he reflects and 
considers how many revolutions of time (for, with 
exception of distillation, all these things are ancient) 
they have taken to reach that state of cultivation in 



Digitized by 



Google 



[ 64 ] 

'Which we now possess them ; and (as has been already 
said of clocks) how little they owe to observations 
and Axioms of Nature ; and how easily, and as it 
were by obvious occasions, and self-offering thoughts, 
they might have been discovered: he, I say, will 
easily free himself from all admiration, and rather 
will pity the condition of man, in that for so many 
ages there has been so great a dearth and barren- 
ness of things and inventions. And even these 
discoveries which we have just mentioned were 
older than Philosophy and the intellectual arts ; so 
that (if one must speak the truth) when rational and 
dogmatic sciences of this kind began, the discovery 
of useful works ceased. 

Then if one turns from the workshops to the 
Libraries, and admires the immense variety we see 
of books, he, after the matter and contents of the 
books themselves have been examined and diligently 
inspected, will surely be astounded the other way ; 
and after he has observed that there is no limit to 
repetitions, and to the way in which men do and say 
the same things, he will pass from admiration of 
variety to wonder at the want and fewness of those 
things which have hitherto held and occupied the 
minds of men. 

Next, if one should condescend to look into those 
matters which are held to be more curious than 
sound, and should inspect somewhat closely the 
works of Alchemists or Magicians, he will perchance 
doubt whether these things are worthier of laughter 
or of tears. For the Alchemist cherishes eternal 
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hope, and where he fails, arraigns his own errors 
as the cause; thinking in self-accusation that he 
has not sufficiently understood the words of his 
art or of his authors ; whence he applies his mind to 
traditions and secret whispers ; or he thinks he has 
slipped a little in the exact weights and minutiae of 
his operation; whereupon he repeats experiments for 
ever : and meanwhile, when amidst the accidents of 
experiments he falls in with something whose appear- 
ance is new, or use not despicable, he feeds his mind 
with pledges of this kind, and boasts and magnifies 
them ; for the rest he buoys himself up with hope. 
For it is not to be denied that Alchemists have 
discovered not a few things, and have enriched man- 
kind with useful discoveries. But the fable of the 
old man suits well with them, who left to his sons 
a sum of gold buried in his vineyard (pretending 
that he had forgotten the exact spot) ; whereupon 
they took diligently to digging up the vineyard, and 
though no gold indeed was found, yet the vintage 
was made more fruitful through that tillage. 

But the cultivators of Natural Magic, who explain 
everything by the sympathies of things, have feigned, 
with idle and most supine conjectures, virtues and 
admirable operations in things: and if ever they 
have shown any results, they have been such as are 
fitting for admiration and novelty, not for fruit and 
utility. Farther, in Superstitious Magic (if we 
must speak of it) we must consider this first — that 
it is only in subjects of some certain and definite 
kind, that curious and superstitious arts have had 
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any power or play among all nations, in all ages and 
even over religions. And so we dismiss these. Mean- 
while we need not marvel, that the belief in plenty 
has given rise to want. 

86. The admiration, moreover, of men for teach- 
ing and Arts, simple enough and almost puerile in 
itself, has been increased by the cunning and artifice 
of those who have treated of and handed down the 
Sciences. For they put them forward before men's 
eyes with such ambition and affectation, and so 
fashioned, and as it were masked, that they seem to 
be quite perfected and carried through to the end. 
For if you regard their method and divisions, they 
appear to embrace and include everything which 
can fall into that subject. And although these be 
members ill filled out, and like empty book-shelves, 
yet they present to the vulgar Intellect the form 
and plan of a perfect Science. 

But the first and most ancient inquirers into 
Truth, with greater fidelity and a better fate, were 
wont to throw that knowledge they minded to 
gather from the contemplation of things, and to 
store for use, into Aphorisms or short scattered 
unmethodical sentences : nor did they pretend or 
profess that they embraced an universal Art. But 
as things are now carried on, it is little marvel that 
men do not seek anything farther in those subjects, 
which are handed down as perfect, and as in all their 
parts long since completed. 

87. Farther, the ancient systems have gained very 
much in consideration and credit from the vanity 
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and leTity of those who have put forward the new ; 
especially in the active and operative part of Natural 
Philosophy. For there have not been wanting men 
of vain tongues and fantastic, who partly from 
credulity, partly from imposture, have laden the 
human race with promises: ostentatiously promising 
prolongation of life, retarding of old age, alleviation 
of pain, restoration of natural defects, deceptions of 
the senses, restraint and incitements of the affections, 
illumination and exaltation of Intellectual faculties, 
transmutations of substances, strengthening and 
increasing of motions at will, impressions and 
changes of the air, bringing under our power celes- 
tial influences, divinations of the future, representa- 
tions of things remote and past, revelations of things 
hidden, and many other such. But as to these 
bountiful people one would not be far wrong in 
judging of them, that in the doctrines of Philosophy 
there is as much difference between their vanities 
and the true arts, as there is in History between the 
exploits of Julius Caesar, or Alexander the Great, 
and those of Amadis de Gaul or Arthur the Briton. 
For those most renowned generals are found to have 
performed in reality greater things than those 
shadowy heroes are even feigned to have done; but 
in manner and ways of action by no means fabulous 
or prodigious. Nor is it just to take away credit 
from true story, because it has been sometimes 
injured and violated by fables. But meanwhile, it 
is not at all wonderful, that great prejudice should 
arise against new propositions through those im- 
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postors who have attempted similar things; since 
the excess of vanity, and consequent disdain, have 
even now destroyed all nobleness of spirit in en- 
deavours of this kind. 

88. But far greater damage has been inflicted on 
the sciences by the littleness of mind, and small- 
ness and shallowness of the tasks which human In* 
dustry has proposed to herself. And yet (worst of 
all) this littleness of mind does not manifest itself 
without arrogance and pride. 

For first, there is that warning in all Arts, which 
is now become familiar, namely, that in every Art, 
the Authors turn the infirmity of theirs into a 
calumny against Nature ; and what their Art cannot 
attain to, that by the same they pronounce to be 
impossible in Nature. Nor certainly can Art be con- 
demned, if she be her own judge. Even the Philo- 
sophy which is now in men's hands nurtures in her 
own bosom certain positions or views whereby (if 
diligent inquiry be made) people wish mankind 
to be quite persuaded ; namely, that nothing hard, 
or imperious and strong over Nature, ought to be 
expected from Art or work of man: even as was 
noticed above concerning the difference in kind 
between sidereal and other Heat, and concerning 
mixture. Now if these things be accurately noticed 
they altogether belong to a malicious circumscription 
of human power, and to a purposed and artificial 
despair, which not only disturbs the auguries of 
hope, but also cuts all the spurs and sinews of in- 
dustry and casts away the chances of experience 
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herself: for men are solicitous as to this alone, that 
their Art be reckoned perfect; seeking a mo st 
vain and abandoned glory from the doctrine, that 
whatever has" not yet been discovered or compre- 
hended, for the future must be believed to be en- 
t ffely u ndTscov efabTe, a nd incomprehensibly. And 
so if any one does try to betake himself to things 
and to discover something new, still he will de- 
terminately propose and fix for himself the investi- 
gation and bringing out of some one invention, and 
no more ; as the Nature of the Magnet, the Tides, 
the System of the Heavens, and the like, which 
seem to have in them something secret, and up to 
this time have not been happily treated. Now it is 
the height of unskilfulness to investigate the Nature 
of any thing in itself; for the same Nature which in 
some things seems to be latent and occult, in others 
is manifest, and, as it were, tangible; and in the 
former rouses admiration, in the latter not even at- 
tention. As is the case in the nature of Consistency ; 
it is not noticed in wood or stone, but is passed by 
with the name of Solidity, nor is any farther question 
raised as to the repulsion of separation, or the solu- 
tion of continuity: but in water-bubbles the same 
thing seems to be subtle and delicate; for these 
bubbles throw themselves into pellicles, curiously 
taking the form of a Hemisphere, so as to avoid the 
solution of continuity for a moment. 

But certainly those very things which are regarded 
as secret, have in some cases a plain and common 
Nature : this, however, will never be clear if the 
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experiments or contemplations of men be engaged 
on these things alone. Generally however, and 
commonly, in Mechanical works it is regarded as a 
new discovery, if any one polishes subtly what has 
been long ago discovered, or adorns it elegantly, or 
unites and compounds things, or couples them more 
commodiously for use, or exhibits a work in greater 
or even less bulk and volume, than has been custom- 
ary, and the like. 

And so no marvel that noble discoveries, worthy 
of the human race, have not been brought to 
light, when men are contented and delighted with 
small and puerile tasks of this kind ; and think too 
that they have followed, or have attained to, some- 
thing great in the same. 

89. Nor is it to be overlooked, that Natural Phi- 
losophy has in all ages had a troublesome and stub- 
born adversary in Superstition, and a blind and 
immoderate zeal for Religion. Thus it is to be seen 
among the Greeks, that they who first proposed to 
the yet unprepared ears of men the natural causes 
of lightning and tempests, were condemned, on that 
head, for impiety towards the Gods : nor were those 
much better received by some of the old Fathers 
of the Christian Religion, who laid it down from 
most sure demonstrations, such as no one in his 
senses could nowadays contradict, that the Earth is 
round, and asserted in consequence that there must 
be Antipodes. Farthermore ; as things are now, 
the condition of discourses on Nature is made more 
severe, and more dangerous in consequence of the 
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summaries and methods of Scholastic Theologians ; 
who while they have (as fer as they could) reduced 
Theology into order, and have fashioned it into the 
form of an Art, have besides succeeded in mingling 
far more than was right of the quarrelsome and thorny 
Philosophy of Aristotle with the body of Religion. 

The fictions, too, of those who have not feared to 
deduce and confirm from the principles and autho- 
rity of Philosophers the truth of the Christian reli- 
gion, have the same tendency, though in a different 
way. These celebrate the wedding of Faith and 
Sense, as though it were lawful, with much pomp and 
solemnity, and soothe the minds of men with a 
grateful variety of things, but meanwhile mingle the 
divine with the human in ill-matched state. And 
in mixtures like this of Theology with Philosophy, 
those things only which are now received in Philo- 
sophy are included : while novelties, though they be 
changes for the better, are all but banished and 
driven out. 

Lastly, you may find, thanks to the unskilfulness 
of some Divines, the approach to any kind of Philo- 
sophy, however improved, entirely closed up. Some, 
indeed, in their simplicity are rather afraid, lest per- 
haps a deeper inquiry into Nature should penetrate 
beyond the allowed limits of sobriety ; transferring 
and absurdly twisting those things which are spoken 
in the Sacred Scriptures, as to divine Mysteries, con- 
cerning those who pry into the secret things of God, 
to the hidden things of Nature, which are prohibited 
by no interdict. Others, more craftily, conjecture 
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dnd consider that if the means be unknown, each 
single thing can be referred more easily to the hand 
and rod of God; a matter, as they think, of very 
great importance to reh'gion : and this is nothing more 
nor less than wishing to please God by a lie. Others 
dread example, for fear the movements and changes 
of Philosophy should end by invading religion. 
Others, finally, seem anxious that nothing be 
found out in the investigation of Nature, which 
might (especially among the unlearned) subvert, or 
at any rate shake Religion. 

But the two last causes for fear seem to us to 
smack of nothing but a carnal wisdom; as though 
men in the recesses of their mind, and in their in- 
most thoughts distrusted and had doubts about the 
firmness of Religion and the empire of Faith over 
sense; and for that reason feared danger to them 
from inquiry into the Truths of natural things. 
Whereas if one considers the matter rightly, Natural 
Philosophy is, after God's word, the surest medicine 
for Superstition, and also the most approved nourish- 
ment of Faith. And so she is rightly given to 
Religion as a most faithful handmaiden; the one 
manifesting the will of God, the other His power. 
Nor was he wrong who said. Ye do err^ not knowing 
the Scriptures y nor the power of God : connecting and 
conjoining information as to His will with medita- 
tion on His power in indissoluble bonds. Mean- 
while it is the less strange, if the growth of Natural 
Philosophy be restrained, since Religion, which has 
so much power over men's minds, has, through the 
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unskil fulness and incautious zeal of some men, gone 
over and been hurried away into the contrary 
party. 

90. Again, every thing is found to be adverse to 
the progress of learning in the habits anid^ .^ppoint- 
ments of School s, .^fifldfimiftt^, jCollegfiS> and.JJie 
like Institutions, which are set apart as seats of the 
learned, and for the culture of erudition. For lec- 
tures and exercises are so appointed, that it would 
not easily occur to any one to think of or to con- 
template any thing out of the common. And if a 
chance man have ventured to use liberty of judg- 
ment, he may impose on himself alone this work, 
but will gain no advantage from communication 
with others. If he have even endured this, yet he 
will find this industry and nobleness of mind no 
small impediment to himself in making his fortune. 
For the pursuits of men in places of that kind are ^ 
shut up in the writings of certain authot8» as into 
prisons : and if any one dissents from them* forth- 
with he is seized as a turbulent man, and^deairous 
of revolution. But surely there is vast difference 
between civil matters and the Arts : for there is not 
the same danger from new movements and from new 
light. In civil afiairs even a change for the better 
is suspected as likely to cause disturbance ; for civil 
affairs rest upon authority, consent, &me, and opinion, 
not on demonstration. But in Arts and Sciences, 
as in mines, all ought to resound with new works 
and farther progress. And this is so according to 
right reason, though meanwhile we practically do not 
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live according to it : but the administration of teach- 
ing and the polity of the Sciences of which we have 
spoken is wont rigorously to repress their growth. 

91. And farthermore, even if this dislike had 
ceased, yet it is sufficient to restrain the growth 
of Sciences, that endeavours and industry of this 
kind have no rewards. For the cultivation of the 
Sciences and its reward are not in the power of 
the same persons. For the increase of Sciences 
proceeds, indeed, from great minds; while prizes 
and rewards are in the hands either of the vulgar 
or of princes, who (except very seldom) are but mo- 
derately learned. And farther, such progress lacks 
not merely the rewards and beneficence of men, 
but even popular praise : for it is above the grasp 
of the greatest part of men, and is easily over- 
whelmed and extinguished by the blasts of vulgar 
opinions. And so no wonder if that thing succeeds 
not happily, which is not had in honour. 

92. But Jar the ^greatest ..obstacle to the^progress 
of the Sciences, and the undertaking new tasks and 
provinces' m the same, is ^ found in the despair of 
men and the supposition of iinpossibility. For pru- 
dent and severe men are wont in mattere of this 
kind to be utterly diffident, when they consider the 
obscurity of Nature, the shortness of life, the falla- 
cies of the senses, the infirmity of judgment, the 
difficulty of experiments, and the like. And so 
they think that there are certain ebbs and flows of 
the Sciences in the revolutions of times and ages of 
the world; so that in some ages they grow and 



Digitized by 



Google 



[ 75 ] 

flourish, in others decline and fall : so, however, that 
when they have reached a certain height and state, 
they can get no farther. 

And so, if any one believes or promises greater 
things, they consider it a sign of an impotent and 
immature mind ; and think that such endeavours 
have joyful beginnings indeed, but difficult conti- 
nuance, and confused endings. And as thoughts of 
this kind are those which may readily enter the 
minds of men of gravity and excellence of judg- 
ment ; care is truly to be taken lest being caught by 
the love of what is most good, most fair, we relax 
or lessen the severity of our judgment ; and we must 
look diligently to see what Hope shines, and from 
what quarter; and after rejection of the more feeble 
glimmerings of Hope, those things are to be carefully 
tried anH weighed which seem to have in them 
greater stability. Nay more, civil prudence is to be 
called in and consulted, which doubts by rule, and 
conjectures for the worse in human affairs. And 
so we must now speak also concerning Hope : espe- 
cially as we are no vain promisors, nor offer violence, 
nor ky snares for the judgment of men, but lead 
men by the hand and of their own accord. And 
although it will be far the most powerful remedy 
for the establishing of Hope, when we lead men to 
particulars, especially as digested and disposed in 
our Tables of Inventions (which belong partly to the 
Second, but much more to the Fourth division of our 
Instauration) ; since this is not merely Hope, but as 
it were the thing itself: yet in order that things may 
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be done more smoothly, we must proceed in our 
determined plan of preparing men's minds ; this un- 
folding of preparation is no small part of Hope. 
For without it, every thing else tends more to sad- 
den men (so as to give them a worse and viler opinion 
of things now in use than they have already ; and a 
deeper feeling and knowledge of the misfortune of 
their own condition) than to produce any briskness or 
to sharpen men's industry for experiment. And so 
our conjectures, which make Hope probable in this 
matter, are to be unfolded and propounded : as Co- 
lumbus did before his wonderful voyage across the 
Atlantic; when he produced reasons why he be- 
lieved new lands and continents might be discovered 
besides those which were heretofore known: and 
these reasons, though at first rejected, were yet 
afterwards proved by tridl, and were the causes and 
outset of the greatest events. 

93. Let us begin from God, and shew that our 
present work, on account of the excellent nature of 
Good in Him, is manifestly from Him ; who is the 
Author of Good, and Father of lights. But in di- 
vine operations all even the most slender beginnings 
produce fruit : and what is said of spiritual matters, 
that ** The Kingdom of God cometh not with obser- 
vation,*' is also found to be the case in every greater 
work of Providence: all things glide on placidly 
without noise and sound ; and the matter is achieved 
before men think or consider that it is being 
done. Neither is the Prophecy of Daniel concern- 
ing the last times of the world to be omitted : 
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'' Many shall run to and fro, and knowledge shall 
be increased;" clearly hinting and signifying that 
it is in the Fates, i. e. in Providence, that the circum- 
navigation of the world, (which through so many 
lengthy voyages seems to be entirely completed or 
to be in course of completion,) and the increase of the 
sciences should happen in the same age. 

94. There follows the strongest reason of all for 
Hope ; viz. from the errors of times past, and of the 
ways as yet tried. For that was a most excellent 
rebuke which one addressed to a state ill-4tdministered 
in the following words; "That which was worst in 
the past, ought to seem best for the future. For if 
you had rightly ordered all things which pertain 
unto your duty, and still your affairs had been in no 
better case; then surely there had been no hope 
left of the possibility of improvement.* But as the 
state of your affiiirs is bad, not from the force of cir- 
cumstances, but from your own errors, it is to be 
hoped, that after dismissal or correction of these 
errors, there can be a great change of things for the 
better." Similarly, if men for the space of so many 
years had held to the true way of discovering and 
cultivating the Sciences, and yet had not been able 
to make any farther progress ; the opinion that any 
farther advance is possible would be doubtless rash 
and reckless. But if men have mistaken their road, 
and labour has been wasted on those things in which 
it certainly ought not to have been; it follows 
thence, that the difficulty does not arise in things 
themselves, which are not in our power ; but in the 
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human Intellect, and its use and application ; a thing 
which admits of remedy and cure. And so it will 
be the best plan to have put forward these very 
errors ; for there are as many arguments for Hope 
in the Future, as there have been impediments from 
Error in the Past. And although these points have 
not been entirely untouched in the earlier part of 
the Book, yet it seems good to represent them here 
again in bare and simple language. 

95. Theywho Jhave ja ndled the^Sciences have 
been either Empirics or Dogmatists. The Empirics, 
lik e th e" AriC, amass "only and use: the latter, like 
SjMdersjflpnrwfebs'out of themselves: but the course 
of the Bee liesmldway ; she gathers materials from 
theTIowers of the garden and the field i and then by 
her own power turns and digests them. Nor is the 
true labour of Philosophy unlike hers : it does not 
depend entirely or even chiefly on the strength of 
the mind, nor does it store up in the memory the 
materials provided by Natural History and Mecha- 
nical Experiments unaltered, but changes and digests 
them by the Intellect. And so from the closer and 
holier league of these faculties, (the experimental 
and the rational) — ^which have not been connected — 
good hopes are to be entertained. 

96. Natural Philosophy is not yet found to be 
sincere, but is infected and corrupted : in Aristotle*s 
school by Logic; in Plato's by Natural Theology; 
in Plato's second school, (that of Proclus and others,) 
by Mathematics; which ought to give bounds to 
Natural Philosophy, not to generate or procreate it. 
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But better things are to be hoped from a pure and 
unmixed Natural Philosophy. 

97. No one has yet been found of so great con- 
stancy and sternness of mind, as to have determined 
and set it as a task to himself, utterly to abolish 
common theories and conceptions, and to apply 
afresh to particulars an Intellect cleared and levelled. 
And so that human Reason which we possess is a 
kind of farrago and gathering of much credulity, 
much chance, and the boyish conceptions which we 
first imbibed. 

But if any one in his ripe age, with his senses 
whole and his mind purified, should apply himself 
anew to experience and particulars, we should have 
better hopes for him. And on this point we promise 
ourselves the fortune of Alexander the Great : and 
let no man accuse us of vanity before he hears the 
upshot of the matter; for its tendency is towards the 
putting off of all vanity. For .^chines spoke of 
Alexander and his deeds as follows : ** Surely we live 
no mortal life ; but are bom for this, that posterity 
may relate and publish our prodigies." Just as if he 
had considered Alexander's deeds a miracle. But in 
following ages Livy considered and saw into the mat- 
ter more truly ; and spoke much as follows of Alex- 
ander "That he did nothing beyond justly daring 
to despise what was vain.'' And we conceive that 
a similar judgment will in future times be passed on 
us also : '^That we did nothing great; but only made 
less of those things which were regarded as great." 
But meanwhile (as we said just now) there is no 
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hope save in the Regeneration of Sciences; they 
must be raised up and rearranged by experience in 
fixed order : and this no one (in our opinion) will 
affirm has as yet been done or even thought of. 

98. The foundations of experience (for we must 
certainly come down to this point) have hitherto 
either been non-existent, or very infirm; nor has 
store or material of particulars either in quantity, 
kind, or certainty fit to inform the Intellect, or in 
any way sufficient, hitherto been sought out and 
collected. But on the contrary learned men (idle 
truly and easy folk) have accepted for the form- 
ation or confirmation of their Philosophy, sundry 
rumours reports and breaths of experience, and 
have attributed to these the weight of legiti- 
mate testimony. And just as if some kingdom or 
state governed its counsels and its business, not by 
the letters and despatches forwarded to it by its 
Ambassadors and trustworthy Messengers, but by 
the small-talk and gossip of the streets ; so have 
the affairs of Philosophy been administered, as far 
as experience goes. Nothing in Natural History 
is found to be duly investigated, nothing verified, 
nothing numbered up, nothing weighed, nothing 
measured. And what is in observation inde- 
finite and vague, the same in information is de- 
ceitful and unfaithful. If these things seem strange 
sayings to any one, and not far removed from un- 
just complaint; — seeing that Aristotle, a man of 
such powers, and supported by the wealth of so 
great a King, has completed so accurate a History 
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of Animals ; and some others with greater diligence, 
(though with less noise,) have added much thereto : 
and again others, have written copious histories aud 
narrations of plants, metals, and fossils ; — he does not 
seem to attend sufficiently and to see into what is 
going on at present. For there is one kind of 
Natural History, which is made for its own sake; 
another kind which is gathered for the information 
of the Intellect in order to the building up of Phi- 
losophy. And these two kinds of History differ on 
other points indeed, but specially in this ; that the 
former of them contains the various natural species, 
the latter the experiments of Mechanical Arts. For 
just as in civil affairs the abilities of each man, and the 
secret sense of his mind and affections are better drawn 
forth in positions of disturbance than elsewhere; 
similarly the hidden things of Nature more betray 
themselves when the Arts provoke them, than when 
they wander on in their own course. And so we then 
shall have good Hope for Natural Philosophy after 
Natural History, which is its base and foundation, 
has been better arranged; — till then no Hope at all. 
99. And again; in the very abundance of Me- 
chanical Experiments, the utter poverty of those 
which make most for and assist the information of 
the Intellect is discovered. For the Mechanician, 
nohow solicitous about the inquiry into Truth, neither 
raises his mind nor stretches forth a hand to any- 
thing which does not subserve his own work. But 
then shall Hope of the farther progress of the sciences 
be well founded, when there shall be received and 
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gathered into Natural History a multitude of expe- 
riments, which in themselves are of no use, but avail 
only for the discovery of causes and axioms. These 
we are wont to call Light-fyi^inging experiments, to 
distinguish them from Fruit-bearing ones. They 
liave in them a wonderful virtue and condition ; 
namely, they never deceive or disappoint. For as 
they are employed not to effect any result, but to 
reveal the natural cause in something, in whatever 
way they fall out, they equally satisfy our purpose, 
as they settle the question. 

loo. But not only is a greater abundance of ex- 
periments to be sought for and procured, and of 
another kind too from those hitherto gathered ; but 
also an entirely different Method, Arrangement, and 
Process are to be introduced for the continuation 
and promotion of experience. For vague experience, 
which follows only itself, (as has been said above,) is 
a mere groping, which stupifies men rather than 
informs them. But when experience shall proceed 
under a fixed Law, in due series and sequence, then 
we may have better Hopes for the sciences. 

loi. But after collection and preparation of such 
abundance and material of Natural History and 
Experience as is requisite for the work of the Intel- 
lect or for any philosophical work, still the Intellect 
is in no way sufficient to act spontaneously and by 
bare aid of memory upon those materials; one might 
just as well hope to be able to retain in memory 
and to know by heart the computation of an 
Almanack. And yet up to this time meditation 
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has done more in discovery than writing has ; nor as 
yet has a " Literate Experience" been collected : and 
yet except by writing no discovery is to be approved. 
When however it comes into use, we may hope 
better things from Experience when it has at length 
become Literate. 

1 02. And farthermore, when there is so great a 
number and host of particulars, and these too so 
scattered and diffused as to disconnect and confuse 
the Intellect; no good Hopes can be entertained 
from the skirmishings, light movements, and transi- 
tions of the Intellect; unless there be an arrange- 
ment and marshalling of those things which pertain 
to the subject on which we are making inquiry, by 
means of fit, well arranged, and, as it were, living 
Tables of Discovery ; and unless the mind be applied 
to the prepared and digested assistance afforded by 
these Tables. 

103. But we must not forthwith pass from the 
abundance of particulars duly and orderly placed 
under our eyes, to inquiry into and discovery of new 
particulars, or effects ; or at any rate, if this be done, 
we must not rest there. We do not deny that after 
collection and digest of all experiments of all arts, 
and after these have come to the knowledge and 
judgment of one man, many new things may be 
discovered, useful for human life and condition, by 
transferring the experiments of one art to others, 
by means of that Experience, which we call 
Literate : still, less things are to be hoped for from 
it, and greater things from the new light of Axioms, 
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educed by certain way and rule out of those par- 
ticulars, which in their turn may indicate and mark 
out new particulars. ^For the roadjjoea not. lie oa 
a level; but ascends and descends — ascending first 
tcr Axioms, descefn^g to "EHects- ^ 

""^164. No r^ however, can it be allowable for the 
Intellect to leag^aud fly from. particulars, to remote, 
and (in name) n aost ggngral^^ (such as are 

what they call " the principles of Arts and Things,*') 
attOj-Daeansof their .(8up£0je^d)inimpyeable Truth 
to prove and niake out intennedmte.Ajcioms. This 
is the process followed hitherto, thanks to the prone- 
ness of the natural impulse of the Intellect to this, 
and to its being accustomed and trained to it, by means 
of Syllogistic Demonst ration s. But then we may hope 
well for the Sciences, when ascent is made by the 
trQe'^~d3er, by successive steps, not interrupted or 
broken, from particulars to leaser Axiamfl, thence to 
intermediate oiieg^pne over another, and lastly^ in 
due time, to the most general. The lowest Axioms 
differ but little from tare experience. And those 
highest and most general Axioms (as now con- 
sidered) are conceptional and abstract, and have in 
them no solidity. But the middle ones are the true, 
solid, living Axioms, whereon depend man's aflairs 
and fortunes; and above these, at last, are those 
really most general; these however are not abstract, 
but truly bounded by the intermediate ones. 

And so we must not add wings, but weights and 
lead, to the Intellect, so as to hinder all leaping and 
flying* And this has not hitherto been done: when 
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it has been, we shall be allowed to entertain better 
Hopes for the Sciences. 

X05. Moreover, in forming an Axiom, a form of 
Induction, different from that hitherto in use, must 
be thought out; and this, too, not only for testing 
and discovering principles (as they call them), but 
also for lesser, then for intermediate, and finally for 
all Axioms. For that Induction which proceeds by 
simple enumeration is a puerile thing, and concludes 
uncertainly, and is exposed to danger from any con- 
tradictory instance, and for the most part pronounces 
from fewer instances than it ought, and of these only 
from such as are at hand. But the Induction which 
will be useful for the discovery and demonstrations 
of Sciences and Arts, ought to separate Nature by 
due rejections and exclusions ; and then, after a suf- 
ficient number of negatives, to conclude upon afiirm- 
atives; a thing which hitherto has not been done, 
nor indeed attempted, save only by Plato, who for 
the formation of Definitions and Ideas certainly uses 
this form of Induction up to a certain point. But 
for the good and legitimate appointing of this Induc- 
tion or Demonstration, very many things are to be 
made use of which have as yet entered into the 
thoughts of no man ; so that more labour must be 
spent upon it than has hitherto been spent upon the 
Syllogism. And the assistance of this Induction 
must be had not only to discover Axioms, but to 
limit conceptions also. And on this Induction de- 
pends our greatest Hope. 

106. Now in establishing Axioms by means of 
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this Induction, examination and proof are also to be 
made use of; whether the Axiom being established 
be only fitted and made to the measure of those 
particulars out of which it is extracted, or whether 
it is more extensive and broader. For if it be more 
extensive or broader, we must see whether it con- 
firms its extent and breadth by designation of new 
particulars, using them as a kind of bail — lest we 
should either only stick at what is already known, 
or perhaps with too loose a grasp, should seize 
hold of shadows only and abstract forms, not at what 
is solid, and limited in matter. As soon as these 
tests come into operation, then at length a steady 
light of Hope will have shone forth upon us. 

107. And here too we must resume what was 
before stated concerning Natural Philosophy carried 
out, and concerning the bringing back particular 
sciences to it, so that there should be no cutting and 
maiming of sciences; for without this, too, there is 
but little progress to be hoped for. 

108. Now we have spoken enough for the re- 
moving of despair and the creation of Hope, from 
bidding farewell to or rectifying the errors of time 
past. Let us also see if there be any other grounds 
of Hope. And first, this strikes one — ^if men who 
were not seeking for them, but were engaged in 
something else, have nevertheless found out many 
useful discoveries, by some chance or circumstance ; 
no one can doubt that men, if they did seek for 
them, and engage themselves upon them, and that 
too methodically and orderly, not by fits and starts 
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and desultorily, would necessarily discover far more 
things. For though it may happen once and again 
that any one has hit upon that by chance which 
hitherto had escaped him, though he sought it with 
great effort and diligence, yet generally the contrary 
IS doubtless the case. And so, far more and better 
things, and at less intervals, are to be hoped from 
man's reason and industry, direct method and appli- 
cation, than from chance, and animal instinct, and 
the like, which up to this time have originated dis- 
coveries. 

109. It may also be taken as a ground for Hope, 
that some of those things which have already been 
discovered, are of such a kind that, before they were 
discovered it could not have come readily into any 
one's mind to suspect any thing about them ; but 
one would clearly have treated them with contempt 
as impossibilities. For men are wont to prognosti- 
cate about innovations by the example of things 
known of old, and by the measure of the iancy 
taught and vitiated by them ; a kind of anticipation 
most fallacious, since much that is derived from the 
springs of things, flows not through the accustomed 
channels. As if, before the discovery of Cannon, one 
had described the thing by its efiects,' and had 
spoken as follows : '^ A certain discovery has been 
made, by which walls, and fortifications of whatever 
size can be shaken and cast down from a great dis- 
tance ;" then certainly men would have been likely 
to think of multiplying the powers of engines and ma- 
chines, by means of weights, wheels, battering-rams. 
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And similar projectiles ; but it scarcely could hare 
ever occurred to any one's imagination or fancy to 
think of a fiery wind expanding and breathing forth 
so suddenly and violently; for he could not have 
seen an example of it at hand, unless it were perhaps 
in earthquakes or lightning, which men would forth- 
with have rejected as the great operations of Nature, 
and as not imitable by man. 

In the same way, if, before the discovery of Silk, 
any one had discoursed as follows : •* There is a cer- 
tain kind of thread discovered, useful for garments 
and furniture, which far exceeds thread of linen or 
of wool in fineness, and at the same time in strength, 
beauty, and softness;" men would directly have 
begun to imagine something about a kind of cotton, 
or about the more delicate hair of some animal, or 
the feathers and down of some birds ; whereas they 
certainly would have conjectured nothing about the 
spinnings of a puny worm, so copious, so self-renew- 
ing, and annual. And if any one had offered a w^ord 
about a worm, he would certainly have been laughed 
at for dreaming about new spiders' webs. 

Similarly, if, before the discovery of the Needle, 
; one had thus discoursed ; '' There is discovered a 
certain instrument, by means of which the quarters 
and points of the heavens may be accurately taken 
and discerned ;" men would straightway have run off 
with the workings of fancy, after many and divers 
thoughts as to the more exquisite making of Astro- 
nomical Instruments; but that any thing could be 
discovered, whose motion agreed so well with that 
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of the celestial bodies, and yet was itself not celestial, 
but only stone or metal — this would have seemed 
utterly incredible. And yet these things and the 
like have escaped men's notice for very many ages of 
the world, nor were discovered through Philosophy 
or Arts of reason, but accidentally and by chance ; and 
are (as we said) of such a kind as to be quite hetero- 
geneous and most removed from any thing before 
known ; so that no previous conception would have 
been of any avail in leading to them. 

And so one may quite hope that there are many 
things of excellent use still hidden in Nature's 
bosom which have no kindred or parallelism with 
what has been already discovered ; but are altoge- 
ther placed out of the ways of fancy ; which as yet, 
anyhow, are undiscovered ; which doubtless after 
many circuits and turnings of ages will at some time 
come forth, as those above mentioned have done; 
but which, by the way we are now treating of, can be 
both represented and anticipated speedily, suddenly, 
and together. 

I lo. Farthermore, there are to be seen other dis- 
coveries also of a kind to create a belief that the 
human race can pass by and leap over noble dis- 
coveries, even when they are lying before their feet. 
For however the discoveries of Gunpowder, Silk, the 
Needle, Sugar, Paper, or the like, seem to depend 
on certain properties of things and of Nature ; still 
certainly the art of Printing has in it nothing but 
what is clear and almost obvious. And yet men, from 
ncft considering that though type is certainly more 
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difficult to put together than letters are to write by 
motion of the hand, yet there is this difference, that 
type once arranged can be used for an infinite 
number of impressions, whereas letters written by 
hand serve only for one copy ; or perhaps, from not 
observing that ink may be made so thick as to 
tinge without flowing — (needed as the letters face 
upwards, and the impression is made from above) — 
have for so many ages been without this most 
beautifiil discovery which is of so great value for 
the propagation of learning. 

Moreover, the human mind, in this course of 
discovery, is wont to be so giddy often and so ill 
regulated, that it first distrusts, and then soon de- 
spises itself; and first it seems incredible to it that 
any such discovery should be made; and then, 
after it has been made, it seems again incredible that 
it could have escaped men's notice for so long a 
time. And this very thing is fairly drawn to be a 
ground of Hope : namely, that there remains yet a 
mighty heap of discoveries, which can be brought 
out by means of the Literate Experience of which 
we have spoken, not only by the investigation of un- 
known operations, but also by the transfer, com- 
position, and application of things already known. 

III. Nor is this to be omitted as a ground 
of Hope. Let men consider the infinite ex- 
penditure of talent, time, and fortune, which men 
lavish on things and studies of far less use and 
price ; of which if only a little part were turned to 
sane and solid matters, there is no difficulty which 
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could not be overcome. And this we have thought 
it right to add, because we plainly confess, that the 
collection of a natural and experimental History, 
such as we trace out in our mind, and such as there 
ought to be, is a great work, and almost regal, and 
one requiring much labour and cost. 

112. Meanwhile let no man fear the multitude 
of particulars, but rather make ground of Hope 
even of this. For the paiticular Phsenomena of 
the Arts and Nature are but a handful compared 
with the fictions of the wit after they have been 
disjoined and abstracted from the evidence of things. 
And the outlet of this road is in the open country, 
and almost at hand ; the other hath no outlet, but 
is an infinite maze. For men have hitherto made 
little stay with experience, and have ^tooich^ on it 
buT lightly, while they have spent infinite time on 
the meditations and fictions of the wit. With us, 
however, if there were any one at hand to answer to 
our questions concerning the facts of Nature, the 
discovery of all Causes and Sciences would be a 
matter of but a few years. 

113. And something of Hope may also be afforded 
to men from my own example. Nor do I say this 
for boasting's sake ; but because it is profitable to be 
said. If any lack confidence, let him regard me, 
a man of all men of my age most occupied with 
civil affairs, and of but infirm health (a thing most 
wasteful of time) ; one too who in this matter am 
clearly a pioneer, and have followed no man's foot- 
steps, nor have considered these matters in company 



Digitized by 



Google 



[ 93 ] 

with any; and jet let him see how I, having entered 
with constancy upon the true way, and submitted 
my wit to facts, have (as I think) carried these 
matters some way forward: and then let him see 
what is to be expected, after these my hints and 
guidance, from men of abundant leisure, from com- 
bination of labour, from succession of ages ; espe- 
cially in this way, which is not only possible for in- 
dividuals (as that way is which depends on the 
Reason) but wherein the labours and results of men 
(especially as far as regards the collection of experi- 
ence) may be best distributed and then combined. 
For men will begin to know their own strength 
when each provides his own part of the work, not 
every man the same. 

114. Lastly, even though a far weaker and fainter 
breeze of Hope blew from this new Continent, yet 
we are resolved to make the attempt, unless we 
would wish to be of an utterly dastard spirit. For 
the risks of not attempting and of not succeeding 
are anything but equal — in not attempting, we risk 
a mighty good ; in not succeeding, only a little 
human labour is expended. But, from what has 
been said, and even from what has not, it seems to 
us, that there is great sufficiency of Hope not only 
for an active man to make the trial, but also for a 
prudent and sober man to believe in its success. 

115. And now we have spoken of the removal of 
despair, one of the most potent causes of the delay 
and restraint of the progress of the Sciences : and 
at the same time we have completed our discourse 
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on the signs and causes of the errors, sloth, and 
ignorance which have prevailed; especially as the 
more subtle causes, which do not fall under the 
judgment or observation of the multitude, ought to 
be referred to what has been said respecting the 
Phantoms of the Human Mind. 

And here, at the same time, the destructive 
portion of our Instauration ought to be concluded. 
This is perfected in three confutations; namely, the 
confutation of human Reason^ natural and left to it- 
self; the confutation of Demonstrations ; and the con- 
futation of Theories y or of received systems of Phi- 
losophy and teaching. The confutation of these has 
been such as it could be — that is, by means of signs 
and evidence of causes ; since no other kind could 
be used by us, as we dissent from others both on first 
principles and in method of Demonstration. 

Wherefore it is now time for us to come to the 
very Art and Rule for the Interpretation of Nature : 
and yet there remains a something, which must first 
be noticed. For as it is our purpose in this first 
Book of Aphorisms, to prepare the minds of men 
as much for the understanding as for the reception 
of what follows; the platform of the mind being 
now cleared, smoothed and levelled, it remains for 
us to place it in a good position, and, as it were, 
with a friendly aspect towards what we shall pro- 
pound. For in a new matter prejudice is caused not 
only by our being strongly preoccupied by an old 
opinion, but also by a false anticipation or prepos- 
session as to the thing adduced. And so we will 
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endeavour that good and true opinions be held as to 
what we advance, even though it be for a time only, 
and, as it were, laid out at interest, until the matter 
itself be thoroughly known. 

1 1 6. First, then, we must beg men not to think 
that we, like the ancient Greeks, or certain mo- 
dems, Telesio, Patrizio or Severino, are wishing to 
found some Philosophical sect; for neither do we 
do this, nor even do we think it signifies much for 
men's fortunes, what abstract opinions each may 
hold as to Nature, and the principles of things : nor 
is it to be doubted that many old things of this kind 
might be recalled, and many new introduced, just 
as many hypotheses of the Heavens may be sup- 
posed, which, though they agree sufficiently well 
with the Phenomena, yet differ from one another. 

But we do not trouble ourselves with matters of 
this kind — matters of opinion, and at the same time 
of no practical use. On the contrary we are deter- 
mined to try whetlier we cannot lay the foundations 
of human power and dignity more firmly, and ex- 
tend its boundaries more widely. And although 
dispersedly and in some special subjects we have 
things more true, more certain (as we believe), and 
even more fruitful than those which men as yet have 
made use of; (we have gathered them into the fifth 
part of our Instauration ;) yet we propound no uni- 
versal or complete Theory. For the time for so 
doing does not seem to be yet come. Nor do we 
expect to live to complete the sixth part of the /»- 
stauratian (which is destined for a Philosophy dis- 
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covered by lawful Interpretation of Nature) ; but 
we hold it sufficient if we proceed soberly and use- 
fully in the intermediate part, and meanwhile scatter 
for posterity seeds of a more sincere Truth, and be 
not wanting to the commencement of so great 
matters. 

117. But as we are no founders of a Sect, so we are 
not going to be prodigals or promisers of particular 
effects. And yet some one may thus object — that 
we, who so often make mention of effects, and draw 
all thingEf that way, ought ourselves to exhibit 
some as pledges. But our way and p lan (as we 
have often said clearly, and are ready to repeat) is 
this ; not to extract effects from effects, o r experi- 
ments from ex periments, (as the Empirics do,) but, / 
as ngntfiijj^nterpr^ .9^J?^®8 

and axioms from effects and experiments!,, and then 
f rom those causes an d axioms new effects and experi- 
ments. And although in our Tables of Discovery--^ 
(of which the Fourth Part of our Instauration con- 
sists) and also in our examples of Particulars (which 
we have introduced in the Second Part), and farther, 
in our observations upon History (described in the 
Third Part of our work) any man of ordinary intelli- 
gence and ability will every where perceive indica- 
tions and sketches of many noble effects ; yet we 
frankly confess, that the Natural History we already 
have, either from books or our own inquiries, is not 
so copious or so well verified as to satisfy or minister 
to a lawful Interpretation. 

And so, if any one be more fitted and prepared 
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for Mechanical pursuits, and sagacious in hunting 
out effects, because he is versed only in experiments, 
to him we give up and relinquish the industry of 
plucking and applying to practical use many 
things from our History and Tables, as from the 
wayside, and of so receiving interest for a time until 
the principal can be obtained. But we, as we reach 
forward to greater things, condemn all hasty and 
premature delay in matters of this kind, according 
to our favourite illustration from Atalanta's apples. 
For we do not, like children, desire the golden 
apples, but rely wholly upon Nature for the victory 
in the race of Art ; nor do we hasten to reap moss 
or the green crop, but wait for the harvest in due 
season. 

1 1 8. Doubtless it will also occur to some one, 
after he has read through our History and Tables of 
Discovery, that there is in the experiments them- 
selves something uncertain, or altogether false ; and 
he will perhaps for that reason think that our dis- 
coveries rest on false and doubtful foundations and 
principles. But this is nothing : for it is necessary 
that such things should happen at first. For it is 
just as if in writing or printing some one or two 
letters were wrongly placed, separately or together ; 
— this is not wont to offer much hinderance to the 
reader, as the errors are easily corrected by sense. 
So too let men think that many experiments in Na- 
tural History can be falsely believed and received ; 
and that these are soon easily expunged and rejected 
when causes and axioms have been discovered. Yet 
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it is true, that if iu Natural History and experiments 
there were great, frequent, and continual errors, they 
could not be corrected or emended by any happiness 
of Wit or Art. And so, if in our Natural History, 
collected and proved with so great diligence, se- 
verity, and almost religious scruple, any thing false 
or erroneous should at any time be lurking in particu- 
lars ; what will be to be said about the ordinary Na- 
tural History, which before ours was so negligent 
and easy ? what of the Philosophy and Sciences built 
up on its sands — or rather its quicksands ? And so let 
this difficulty we have mentioned move no one. 

119. Again; many things will be found in our 
History and experiments, first trivial and ordinary, 
then mean and illiberal, lastly too subtle and merely y 
speculative, and seemingly of no use : things which 
may turn aside and alienate the good will of 
men. 

But let men think this of those things which 
seem ordinary — that they truly are as yet wont to 
do nothing but refer and accommodate the causes of 
rare things to those which frequently occur : while 
they do not seek for any cause of those things which 
frequently happen, but receive them as things con- 
ceded and admitted. 

And so they seek no causes of Weight, Rotation 
of the Heavenly bodies. Heat, Cold, Light, Hard- 
ness, Softness, Rarity, Density, Liquidity, Solidity, 
the Animate and the Inanimate, Like and Unlike, 
or even Organic Formation ; but first receive them 
for evident and manifest things, and then dispute 
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and decide about matters which do not occur so 
frequently and familiarly. 

But we, who well enough know that no judgment 
can be formed as to rare or notable things, much 
less that new things can be brought to light, with- 
out proper examination and discovery of the causes 
of ordinary things, and of the causes of causes, 
are necessarily driven to receive the most ordinary 
things into our History. And farther; we find that 
nothing has caused more harm to Philosophy, than 
that things which are familiar and of frequent occur- 
rence do not delay and detain men's thoughts, but are 
taken as matters of course, nor are their causes usually 
sought for : so that attention to well known things 
is as often required as information concerning things 
unknown. 

1 20. Next, as regards the meanness, or even foul- 
ness of things, which (as Pliny says) require an 
apology; these, no less than things most beautiful 
and costly, are to be received into Natural History. 
For Natural History is not polluted thereby — the 
Sun enters alike into the Palace and the Sewer, but 
is not thereby polluted. But we are not dedicating 
or building any Capitol or Pyramid to human Pride, 
but found a holy temple in the human Intellect, 
on the model of the Universe. And so we follow 
our model. For whatever is worthy of Existence is 
worthy of Knowledge — which is the Image (or Echo) 
of Existence. Now the vile exists as well as the 
splendid. And more — even as from some putrid 
matters, as musk or civet, most excellent odours are 
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sometimes generated ; so too the finest light and 
information emanate sometimes from vile and sor- 
did instances. But of this we have said too much ; 
for this kind of niceness is clearly puerile and effe- 
minate. 

121. But the next is in every way to be looked 
into more accurately; namely, that many things in 
our History will seem to the ordinary apprehension, 
and even to any Intellect accustomed to things as 
they now are, to be of some curious and useless 
subtiity. And so we have spoken and must speak 
of this before all things. We say that we, now at 
the beginning and for a time, seek only Light-bring- * 
ing not Fruit-bearing experiments ; after the exam- 
ple of the Divine Creation, as we have often said, 
which on the first day produced Light only, and to it 
assigned one whole day, nor on that day added any 
thing of material work. 

And so, if any one thinks things of this kind are 
of no value, it is as though he thought there was no 
value in the Light, because it is not a solid or mate- 
rial thing. And in truth we must say, that the 
knowledge of simple Natures when well examined 
and defined is like Light : for it affords an approach 
to all the recesses of effects, and by some power it 
embraces and draws after it whole bands and troops 
of effects, and fountains of most noble Axioms; 
though in itself it is not of so great use. Just so 
the elements of letters taken separately by them- 
selves are of no significance or use ; but yet they are 
a prime material for the composition and preparation 
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of all discourse. Even the seeds of things, poten- 
tially strong, are of no use except in their growth. 
And the scattered rays of Light itself, unless they 
combine, do not impart their benefit. 

And if any one be offended by these speculative 
subtilties, what shall be said of the Schoolmen, who 
indulged to such excess in subtilties? And these 
subtilties were spent on words, or at any rate on vul- 
gar conceptions, (which comes to the same thing,) not 
on things or Nature ; and were devoid of utility, not 
^ only in origin, but also in their consequences ; nor 
were they such as to have for the present no utility, 
but in their consequences infinite benefit, which is the 
case with those of which we speak. But let men know 
this for certain, that all subtilty of disputations and 
reasoning, if it be only introduced after the discovery 
of Axioms, is too late and behindhand; and that the 
true and proper, or at any rate the chief time for 
subtilty, is at the balancing of experience, and 
then in the laying down of Axioms : for that 
other subtilty snatches at and tries to seize Nature, 
but never apprehends or takes her. And certainly 
what is said of Opportunity or Fortune is most true 
also if it be transferred to Nature — ** She wears a 
lock in front, but behind she is bald.*' 

Finally, as to the contempt, in Natural History, of 
things either common, or mean, or too subtle, and 
useless in their beginnings, let the words of the poor 
woman to a haughty prince, who was for throwing 
aside her petition as a thing unworthy, and beneath 
his majesty, be taken for an oracle — '* Cease then to 
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be a king ;" — fo r it is moBt sure that the empire , over 
Nature can never be won or kej^hj^^njouo^ho is 
unwilling to pay heed tg, matters of this kiod^ jw.' 
bei ng too small and trijgtofr- 

122. Another objection is this: that it is some- 
thing wonderful and hard, that we should at once, 
and by one blow and assault, drive out all Sciences 
and all Authors: and that without taking any of 
the Ancients to assist and guard us, but, as it were, 
by our own strength alone. 

But we know that, had we been willing to act 
with less sincerity and good faith, it would not have 
been difficult for us to have referred what we bring 
forward, either to the ancient ages before the times 
of the Greeks, (when natural Sciences flourished 
perhaps more, though more silently, before they had 
fallen in with the trumpets and fifes of the Greeks,) 
or even (in parts at least) to some of the Greeks 
themselves; and thence to have sought authority 
and honour: just like men of no family, who, through 
the favours of Genealogies build up and feign for 
themselves a nobility from some ancient line. But 
we, relying on the evidence of things, reject every 
condition of lying and imposture ; nor do we think 
it of any greater consequence to our subject, whether 
what shall now be discovered was formerly known 
to the Ancients, and has been setting and rising with 
the changes and periods of things, than whether the 
New World be the Island of Atlantis, and known 
to the Old World, or now for the first time discovered. 
For the discovery of things is to be sought from the 
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Light of Nature, not to be resought from shades of 
Antiquity. 

But as regards that universal censure we have pro- 
nounced, it is most certain, if one truly considers the 
matter, that it is both more probable and more modest 
than if it had been only partial. For if the errors 
had not been rooted in first conceptions, some things 
when rightly discovered must necessarily have cor- 
rected those ill-discovered. But when errors are fun- 
damental, and of such a kind that men have neglected 
and passed over things rather than formed abad or false 
judgment respecting them, it is little marvel if they 
have not obtained what they did not seek ; have not 
arrived at the goal, which they did not set up ; have 
not completed a course which they never entered 
nor held to. And as to the presumption of the 
thing ; certainly if any one were to pretend that by 
firmness of hand and vigour of eye he could describe 
a straighter line or a more perfect circle than any one 
else could, then there would be introduced a compa- 
rison of abilities : but if any one assert that he, by 
application of a ruler or compass, can describe a 
straighter line, or more perfect circle than any one 
else can by means of hand and eye alone ; this man 
certainly would not be very much of a boaster. This 
does not refer only to our first and introductory at- 
tempt, but also to those who hereafter shall labour al 
this subject. But our method of discovery of Sciences 
nearly levels men's wits, and does not leave much to 
their excellence : since it transacts everything by 
most sure rules and demonstrations. And so this 
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method of ours (as we have often said) comes rather 
from some good fortune than from ability, and is the 
offspring of Time rather than of Wit. For surely 
there is Chance as much in human thought, as in 
human works and deeds. 

123, And so we must say of ourselves what one 
said jesting — especially as it hits the matter so well : — 
that water-drinkers and wine-drinkers cannot think 
alike. For all men hitherto, ancient or modern, 
have in learning drunk but a crude liquor like water, 
which has either flowed of its own accord from the 
Intellect, or has been drawn up, as by wheels out 
of a well, by means of Logic. But we drink and 
pledge others with a liquor made of many well- 
ripened and mature grapes, gathered and plucked 
from particular clusters ; then pressed in the wine- 
press ; and lastly cleansed and clarified in a vessel. 
And so no marvel that we and others do not agree. 

124. Doubtless this will be another objection; 
that the true and best goal and scope of Sciences is 
not first laid down by ourselves, the very fault for 
which we blame others. For that the contempla- 
tion of Truth is worthier and higher than any utility 
and magnitude of effects : but that this long and 
anxious delay over experience and matter, and the 
billows of particulars, fastens the mind to the 
ground, or rather casts it down into some Tartarus 
of confusion and disturbance; and debars and re- 
moves it from the serenity and tranquillity of abstract 
wisdom, as from some far more godlike state. But 
we readily assent to this reasoning ; and chiefly and 
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before all things are engaged on this very subject 
which is pointed at and especially desired. For we 
/ are founding in the human Intellect a true pattern 
of the Universe ; such as it is actually found to be, 
not such as any one's own reason may have suggested 
it to him. But this cannot be completed, save 
after a most diligent dissection and anatomy of the 
world. We declare that those foolish models, and 
as it were apish imitations of worlds, which men's 
fancies have erected in their systems of Philosophy, 
are to be scattered to the winds. And so let men 
know, as we said above, what a difference there is 
between the Phantoms of the human Mind, and the 
Ideas of the Divine Mind. The former are nothing 
but fanciful abstractions: the latter are the true 
signatures of the Creator upon creatures, as they are 
impressed and limited in matter by real and exquisite 
lines. And so the chief things of all are, in this 
kind. Truth and Usefulness ; and effects tl^^mselves 
are t o be accounted of more wQjth^ in so far as they 
5»^plfiHgAft nf troth, thikuas ihey give the comforts 
of life, 

125. The following too may perhaps be objected: 
that we only repeat what has been already done; 
that the Ancients themselves trod the same path as 
we do. And so any one will think it probable that 
after so much movement and toil, we too shall at 
last arrive at some one of those systems of Philoso- 
phy, which prevailed among the Ancients. For they 
in the beginning of their meditations prepared a 
great store and plenty of examples and particulars ; 
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and digested them by heads and titles into Common- 
place Books; and then composed their systems and 
Arts, and afterwards, when all was complete, de- 
cided ; and added now and then some examples to 
confirm and throw light on their doctrine, but thought 
it waste of time and trouble to publish their notes of 
particulars, minutes, and Common-place Books ; just 
as is wont to be done in building ; after the edifice 
is finished, men remove out of sight their scaffolding 
and ladders. Nor indeed ought we to believe that 
they did otherwise. But unless any one have utterly 
forgotten what has been said above, an easy answer 
can be made to this objection, or rather to this 
scruple. For we ourselves allow that the Ancients 
had a form of inquiry and discovery ; as too their 
writings plainly shew. But this was just the plan of 
leaping from some examples and particulars (with the ' 
addition of common conceptions and perhaps of some 
portion of received opinions, which they may like best) 
to the most general conclusions, or principles of the 
Sciences; from whose unshaken and fixed Truth 
they deduced and proved lower conclusions by means 
of intermediate Propositions ; and out of these 
composed their Art. Finally, if new particulars and 
examples were put forth and produced, which con- 
tradicted their views, these they subtly reduced into 
order either by means of distinctions or explanations 
of their own rules ; or lastly, got them out of the 
way in the lump as exceptions ; while they labori- 
ously and steadily accommodated the causes of par- 
ticulars which did not contradict them to those 
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principles. But tbat was neither such a Natural 
History nor experience as ought to have been — far 
from it ; — and that flying off to most general Axioms 
ruined all. 

126. Another objection: that we, through our 
forbidding Dogmatism, and the laying down deter- 
minate principles, until we have properly arrived by 
means of the middle steps to the most general 
Truths, are fitvouring a kind of suspension of judg- 
ment, and are leading to Scepticism. But we do not 
think of and propose Scepticism, {Acatalepsia^) but 
its contrary (Eucatalepsia) ; for we do not derogate 
from the honour due to the senses, but minister to 
them ; the Intellect we do not despise, but regulate. 
And it is better to know what is needful, and to 
think that we do not know every thing, than to 
think we know every thing, and yet to know none 
of those things that are needful. 

127. Again: some one will doubt rather than 
object; whether we speak of perfecting by our 
method Natural Philosophy only, or the other 
Sciences as well, Logic, Ethics, Politics. But we 
certainly understand that what we have said refers 
to all : and just as the common Logic which rules 
Things by means of Syllogism pertains not only to na- 
tural Sciences, but to all ; so ours too, which proceeds 
by Induction, embraces all things. For we construct 
a History and Tables of Discovery as much of Anger, 
Fear, Modesty, and the like ; or of the examples of 
civil affairs ; and no less of the mental emotions of 
Memory, of Composition and Division, Judgment 
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and the rest ; as of Cold and Heat, Light, or Vege- 
tation, or the like. But however, since our method 
of Interpretation^ after due preparation and arrange- 
ment of History, looks not only into the motions and 
processes of Mind, (as does common Logic,) but also 
into the Nature of Things ; we so regulate the mind 
that it may be able to apply itself to the Nature of 
Things, by methods apt in all cases. And for this 
cause we give many and diverse precepts in our 
doctrine of Interpretation^ which may apply in some 
measure a means of discovery to the quality and con- 
dition of the subject which we are investigating. 

128. The following, however, it is not right for 
any one to feel even a doubt about; viz. whether 
we desire to destroy and demolish Philosophy, and 
the Arts and Sciences, which we use : for on the 
contrary, we gladly embrace their use, culture, and 
honours. For we nohow would hinder those which 
have prevailed from both nourishing disputations, 
adorning discourse, being applied and prevailing for 
professional use and service of civil life; or from 
being, finally, received among men by consent, like > 
coin. And more, — we plainly signify that what we 
adduce will not be very fit for such subjects, as 
it cannot at all be reduced to the comprehension 
of the vulgar, save only by its effects and resultant 
works. But how honestly we profess what we say 
concerning an affection and good-will towards the 
received Sciences, our vnitings already published 
(especially the treatise on the Advancement of 
Learning) do shew. And so we will no farther 
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endeavour to convince by words. Meanwhile we 
constantly and explicitly give warning, that by the 
usual methods neither can great progress be made 
in the doctrines and contemplations of the Sciences, 
nor can they be carried out to any magnitude of 
results. 

129. It remains for us to say a little as to the 
excellence of the end. This, had it been said 
earlier, might have seemed only empty wishes ; 
but now that Hope has been raised, and unfair pre- 
judices removed, it will perhaps have more weight. 
And if we had ourselves entirely perfected and dis- 
charged all things, without proceeding to call in 
others to take their share and part in our labours ; 
even then we should have abstained from such 
language, lest it should be regarded as a setting 
forth of our own merit. But as the industry of 
others has to be sharpened, and their minds to be 
roused and kindled, it is fitting we should recal 
some things to men's recollections. 

First, then, the introduction of noble discoveries 
seems to hold by far the highest place among human 
actions : and so Antiquity judged : for it paid Divine 
honours to discoverers; while to those who had 
done good deeds in civil affairs (as the founders of 
cities and empires, legislators, liberators of their 
native land from long-continued ills, subverters of 
tyrannies, and the like) they only decreed the 
honours of Heroes. And certainly, if one rightly 
compares them, he will find this judgment of Anti- 
quity to be just. The benefits of discoveries can 
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pertain to all the race of man ; civil benefits only to 
certain seats of men: these latter do not endure 
beyond a few ages ; the former, as it were, for ever. 
And the amendment of civil estate proceeds for the 
most part not without violence and disturbance; 
while discoveries bless, and produce their benefit 
without injury or sorrow to any one. 

Again, discoveries are a kind of new creations, 
and imitations of Divine works, as he has well sung 
who wrote, 

Athens, a glorious name, the first of old 
Gave hirth to fruitful Arts, for suffering man ; 
She new-created Life, and founded Laws. 

LUCRBT. vi. I. 

And it seems worthy of notice in Solomon, that 
though he flourished in extent of empire, gold, 
magnificence of works, in his attendants and ser- 
vants, his fleet, the renown of his name, and the 
highest admiration of men, yet chose none of these 
things as his glory, but declared that '*it is the 
glory of God to conceal a thing : but the honour of 
Kings is to search out a matter." 

Again, if you please, let any one consider what 
an immense difierence there is between man's life 
in any highly cultivated part of Europe and in some 
very wild and barbarous region of the new Indies : 
he will think they differ so much that it may rightly 
be said that ^ one man is a God unto another," not 
only for aid and advantage, but also on comparison 
of conditions. And this not the soil, not the climate, 
not bodily powers, but the Arts provide. 
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Again, it is worth while to notice tlie force, 
virtue, and consequences of discoveries. And these 
appear more manifestly in none than in those three, 
unknown to the Ancients, and whose origin, although 
recent, is obscure and inglorious : Printing, Gun- 
powder, and the Needle. For these three have 
changed the face and state of things in all the 
world : the first, in letters, the second, in war, the 
third, in navigation. And from them have followed 
changes innumerable; so that no empire, no sect, 
no star seems to have exercised a greater command 
and influence over human affairs than have these 
mechanical discoveries. 

Moreover, it will not be foreign to our purpose to 
distinguish off three kinds and degrees of human 
Ambition. The first, that of those who desire to in- 
crease their own power in their country : a vulgar 
and degenerate sort. The second, that of those 
who strive to augment the power and rule of their 
country among mankind : this sort has certainly 
more dignity, but no less cupidity. But if one 
endeavoure to renew and enlace the. ^wer and 
empire of the human race itself over the Universe, 
this Ambition doubtless (if such it is to be called) is 
sounder and more august than the rest. Now the 
empire of man over things is founded on the Arts 
and Sciences only ; for Nature is only governed by 
obedience. 

Besides, if^the utility of any one particular dis- 
covery has so affected mankind, as to make us 
think that he who could oblige the whole human 
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race with any benefit must be greater than man ; 
lio W inudi high e r w ill | t / .Mem_tQ.,db.co.Yer some 
method by means of which all other things may be 
rapidly discovered ! And yet (to speak the truth) 
just "as we are very thankful to Light which enables 
us to enter on our way, exercise Arts, read, dis- 
tinguish one another, and yetlhe^seejng. Light is 
itself more excellent and fair than its many uses 
are: so certainly the contemplation of things as 
they are, without superstition or imposture, error or 
confusion, is in itself more worthy than all the fruit 
of discoveries. 

TRnally, if any object that Sciences and Arts 
are degraded to wickedness, luxury, and the like; 
let not this disturb any one. For this can be said 
of all earthly goods, of Wit, Bravery, Strength, 
Beauty, Wealth, Light itself, and the rest. Only 
let man regain his right over Nature, which belongs 
to him by the gift of God ; let there be given to 
him the power : right reason and sound religion will 
teach him how to apply it. 

130. But now it is time we should propound our 
Art of Interpreting Nature ; and although we think 
we have given the most useful and truest precepts 
concerning it, still we do not attribute to it an ab- 
solute necessity, as though nothing could be done 
without it ; or even do we count it complete. For 
we are of this opinion ; that if men had at hand a 
just History of Nature and experience, and employed 
themselves upon it diligently, and could command 
themselves in two things ; first, to lay aside received 
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opinioDs and conceptions ; secondly, to restrain their 
minds, for a time, from the most general Axioms, 
and those nearest to them : then even by the natural 
and genuine power of their minds, and without any 
Art, they would fall into our form of Interpretation. 
For Interpretation is the true and natural work of the 
mind, after obstacles have been removed : yet, cer- 
tainly, through our precepts, all things will be more 
in readiness and far more firm. 

Nor do we assert that nothing can be added to 
this ; but on the contrary, we, who regard the mind 
not only in its own powers, but as it is coupled with 
things, ought to hold that the Art of Discovery 
can grow together with Discovery itself. 
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THE INTERPRETATION OF NATURE 



OR 



THE REIGN OF MAN. 



BOOK THE SECOND. 



I. Upon a given body to generate and su- 
perinduce a new Nature or new Natures is the 
work and aim of Human Power. To discover 
the Form of a given Nature, or its true Difference, 
or its causal Nature, or fount of its emanation (for 
these are the Terms in use which most nearly indi- 
cate the thing we mean) — this is the work and aim 
of Human Knowledge. And under these primary 
operations must be put two others, secondary and 
of a lower stamp. Under the former the trans- 
formation of concrete bodies from one into another, 
within the limits of possibility : under the latter the 
discovery in all generation and motion of the Latent 
Process which goes on without break from the 

I 
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manifest Efficient, and Matter, up to the inward 
Form ; and in like manner, the discovery of the Za- 
tent Conformation of bodies in rest, not in motion. 

2. The unhappy case of Human Knowledge, as it 
is now, is even manifested by what is ordinarily 
asserted. It is rightly laid down that " true know- 
ledge is knowledge by causes." Also the establish- 
ment of four Causes is not bad : Material, Formal, 
Efficient, Final. Of these, however, the Final Cause 
is so far from profiting us, that it even corrupts 
Knowledge, except in Morals. The discovery of 
Form is held to be hopeless. And the Efficient 
and Material Causes (such as are now sought for 
and received, i. e. those remote from, and without 
Latent Process towards Form) are slovenly and 
superficial, and of scarcely any avail for true and 
active Knowledge. Nor have we forgotten how we 
above noticed and corrected the error of the human 
mind in assigning to Forms the first qualities of 
Essence. For although in Nature nothing really 
exists except individual bodies, which produce in- 
dividual pure acts according to Law : yet in science, 
that Law itself and the investigation, discovery, and 
unfolding thereof are the foundation both of know- 
ledge and of practice. This LaWy then, and its 
Paragrapfis we mean when we speak of Forms ; 
especially as this word has grown into common use, 
and is of familiar occurrence. 

3. His Knowledge is imperfect, who knows the 
cause of any Nature (Whiteness, for example, or 
Heat) only in certain subjects : His Power likewise 
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is imperfect, who can induce the effect only upon 
certain materials (among those which are capable of 
it). And he who knows only the Efficient and 
Material Causes, (which are variable, and nothing 
more than vehicles, and causes conveying Form in 
some substances,) can arrive at new discoveries 
in such Matter as is to some extent of one kind and 
previously prepared : but he does not move the limits 
of things more deeply fixed. Whilst he who knows 
Forms embraces the Unity of Nature in most dis- 
similar materials ; and so can disclose and produce 
things which as yet have not been done, such as neither 
the changes of Nature^ nor industry in experiment, 
nor even chance itself would ever have brought into 
action, and such as would never have entered the 
thoughts of man. Wherefore from the discovery 
of Forms follow both true contemplation and free 
operation. 

4. Although the ways to human Power and 
Knowledge be most nearly joined, and almost the 
same; yet in consequence of the pernicious and 
inveterate habit of dwelling upon abstractions, it is 
decidedly safer to begin and to raise the sciences from 
those foundations which are laid with reference to 
practice, and to let it (practice) mark and limit the 
part of contemplation. And so when we want to 
generate or superinduce any Nature upon a given 
body, we must see what precept, or what direction 
or guide anyone would most desire ; and this too 
in simple language, without abstruseness. 

For example ; suppose a person wishes to super- 

i2 



Digitized by 



Google 



[ 116 ] 

induce upon Silver the yellow colour of Gold ; or 
an additional weight (the laws of the material being 
observed) ; or transparency on an opaque stone ; or 
tenacity on glass ; or vegetation on a body which is 
not vegetable. We must see (I say) what kind of 
precept or guide this person would most prefer. 
And first, he will doubtless especially desire some- 
thing to be shewn him which may not fail in effect, 
or deceive him in trial. Secondly, he will greatly de- 
sire something to be prescribed which shall not bind 
and restrict him to certain means, and particular 
methods of operation. For he will perhaps be at a 
loss, and not have either power or opportunity of 
obtaining such means. While if there be other 
means and methods (beside those laid dovm) of pro- 
ducing such a nature, there may perhaps be some 
among them which are in the power of the agent ; 
from which, however, he will be excluded by the 
narrowness of the precept, and will take thence no 
fruit. Thirdly, he will desire something to be 
shewn him which may not be so difficult as that 
operation he is seeking, but may approach more 
nearly to practice. 

And so this shall be laid down concerning the 

true and perfect rule of practice — that it be certain^ 

free^ and disposing^ or in the way towards action. 

And this is the very same thing as the discovery of 

1 true Form. For the Form of any Nature is such that, 

I if it be there, the given Nature infallibly follows. And 

so it is always present when that Nature is present, 

and universally affirms its presence, and is inherent 
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in the whole of it. The same Form is such that, if 
it be removed, the given Nature in&Uibly vanishes. 
And so it is always absent, when that Nature is 
absent, and always affirms such absence, and exists 
in that Nature only. Lastly, the true Form is such 
as to produce the given Nature from some fountain 
of Essence existing in more subjects than one, and 
" notior est naturae," as the phrase is, than Form itself. 
And so this is our dictum and rule respecting a true 
and gerfect^A^iom foxkfl ie 

found convexiiMe mtha^^vm Nature^ and yet such ns 
t ooea li mit of a more noscible Nature^ Uk^ « 'feal 
Genus. And these two rules, the practical and the 
contemplative, are the same thing; and what is 
most useful for practice is also most true for know- 
ledge. 

5. The precept or Axiom as to the transformation 
of bo^SesrlFortwolnnds. The first 'regards a body 
as a troop or combination of simple Nat ures. So 
in Gold the following meet ; it is yellow ; heavy and 
of a certain weight ; malleable, or ductile in certain 
extension ; it is not volatile, and loses none of its 
quantity by fire ; it melts in a certain manner ; it is 
separated and solved in certain ways : and so simi- 
larly of the rest of the Natures which meet in Gold. 
And so an Axiom of this kind brings out the thing 
from the Forms of simple Natures. For he who 
knows the Forms and methods of superinducing 
yellowness, weight, ductility, stabiUty, melting, solu- 
tion, and the rest, and their gradations and methods, 
will see and take care that these may be joined toge- 
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ther in some body, whence may ensue a transformation 
into Gold. And this kind of operation belongs to pri- 
mary action. For the plan of generating some one 
simple Nature is the same as that for generating 
many: except that man is more confined and restricted 
in operation if many be required, in consequence of 
the difficulty of uniting so many Natures, which do 
not combine readily, except through the worn and 
usual paths of Nature. It must however be observed 
that this method of operation (which regards simple 
Natures, although in a concrete body) proceeds from 
what is in Nature constant, eternal, catholic : and af- 
fords such broad paths for human Power, as (as things 
now are) man's thoughts can scarcely comprehend 
or imagine. 

The second kind of A xiom jwhich depends on the 
discovery of the Latent Process) does no jt. proceed by 
simple Nature^, but by concrete bodies, (as they are 
found in Nature,) by the usual course. JE^. 8uch.j8 
the case when we ask from what beginnings, in what 
manner, by what process, Gold or any other metal or 
Stmie IS ge nerated , from its menstruum or rudiments 
up to the perfect mineral; or similarly by what 
process herbs are generated, from the first concre- 
tions of juices in the earth, or from seeds, up to the 
formed plant, with all the succession of motion, and 
diflerent and unbroken efforts of Nature ; similarly 
of the generation of animals regularly unfolded, 
from coition to birth : and similarly of other 
bodies. 

Farthermore, this inquiry looks not only to the ge- 
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neratioDS of bodies, but to other motions and labours 
of Nature. E.g. This is the case when we make inquiry 
as to the universal series and continued actions of the 
nutritive process, from the first reception of food to its 
perfect assimilation; or similarly, as to voluntary 
motion in animals, from the first impression of the 
imagination, and the continued efforts of the spirit, 
to the bending and movements of the limbs ; or as 
to the free motion of tongue, lips, and other instru<- 
ments unto the uttering of articulate sounds. For 
these too refer to concrete, or collected Natures, in 
their growth; and regard as it were particular 
and special habits of Nature, not the fundamental 
and common Laws which constitute Forms. Yet 
^ must b^ o^rfsLiplj allowed thafr-tfat^-ylap seems 
more expeditious, and closer at hand ; and produces 
mu j e h op e tl m ff The first -mpntinned one does* 

Similarly, the operative branch, which answers to 
this contemplative branch, extends and pushes on its 
operation from those things which are ordinarily 
discovered in Nature, to other subjects most nearly 
connected, or not far remove<i from them ; while 
the deeper and radical operations of Nature depend 
entirely on primary Axioms. Moreover, even where 
man has not the means of acting, but only of know- 
ing, as in Astronomy (for it is not granted man to 
operate on the Heavenly Bodies, or to change or 
transform them) yet there the investigation of facts 
or of the Truth of the matter, no less than the 
cognisance of causes and agreements, is referred to 
the primary and catholic Axioms concerning simple 
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Natures — such as the Nature of spontaneous rota- 
tion, of Attraction or the Magnetic Force, and many 
other things which are more common than things 
Heavenly. For no one is to hope to determine the 
question as to whether in the Diurnal Motion it is 
really the Earth or the Heaven that rotates, until 
he has first comprehended the Nature of sponta- 
neous rotation. 

6. The Latent Process of which we speak is not 
at all a thing which, as men's minds are now oc- 
cupied, can easily occur to them. For we mean 
not 'certain measures, or symptoms, or degrees of 
process, perceptible in the bodies themselves : but 
simply a continual process which for the most part 
escapes the observation of the senses. 

E. g. In all generation and transformation of 
bodies, inquiry must be made as to what is lost and 
evaporates ; what remains ; what is added ; what di- 
latation or contraction takes place ; what union or 
separation ; what continuance or rupture ; what im- 
pulsion or obstruction ; what is powerful and what 
weak ; and many other such. 

Nor here again are these things to be sought for 
only in the generation or transformation of bodies ; 
but in all other alterations and motions also similar 
inquiry must be made, as to what precedes, and 
what follows ; what is quicker, what more slow ; what 
produces and what regulates Motion ; and the like. 
All these matters are unknown to and untouched by 
the Sciences, (which are now fabricated in the 
heaviest and most incapable manner). For, as all 
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natural action is carried on through the smallest 
spaces possible, or at any rate through those which 
are too small to strike the senses ; let no one hope 
that he can rule or turn Nature, unless he has duly 
comprehended and observed these. 

7. Similarly, the Investigation and Discovery of 
the Latent Structure in bodies is a new thing; 
no less so than the discovery of the Latent Process 
and of Form. For as yet we clearly tread only the 
outer courts of Nature, and prepare no approach to 
her inner chambers. No one can endow a given 
body with a new Nature, or happily and appositely 
transmute it into a new body, unless he has a good 
knowledge of the body to be changed or transformed. 
For he will run into vain methods, or at any rate 
into difficult and perverse ones, and not fitted for 
the Nature of the body on which he is operating. 
And so a way is thoroughly to be opened and paved 
towards this point also. 

And on the Anatomy of organic bodies (such as 
those of man or animals) labour is surely rightly and 
usefully bestowed, and seems to be both a subtle 
thing and a good search into Nature. This kind of 
Anatomy is perceptible, and subject to the senses, 
and has its place only in organic bodies. And truly 
it is a something obvious, and of ready access, 
in comparison with the true Anatomy of Latent 
Structure in bodies which are regarded as similar ; 
especially in things of the same species and their 
parts, as iron and stone ; and in the similar parts of 
a plant, or an animal, as the root, the leaf, the 
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flower; the flesh, the blood, the bone, &c. Yet 
human industry has not entirely failed even in this 
kind of Anatomy, for the separation of similar bodies 
by means of distillation and other methods of solu- 
tion, so that the dissimilarity of the compound may 
appear through the gathering together of the homo- 
geneous parts, tends this way. And this is of use, 
and makes for what we are seeking ; though for the 
most part it is a fallacious thing; because many 
Natures are reckoned and attributed to the separated 
bodies as if they previously existed in the com- 
pound ; though in truth it was fire and heat and 
other methods of separation which have newly in- 
troduced and superinduced them. But even this is 
but a small part of the work, with a view to the 
discovery of the true StrtuAure in a compound; 
which Structure is a thing far more subtle and ac- 
curate, and is rather confused by the o^rations of 
fire than extracted and brought to shew itself. 

And so a separation and solution of bodies is to 
be made ; not indeed by fire, but by reason and true 
Induction^ with auxiliary experiments ; and by means 
of the comparison of other bodies, and reduction to 
simple Natures, and their Forms, which meet and 
are woven together in the compound ; and one must 
just pass from Vulcan to Minerva, if it be in our 
mind to bring to light the true textures and Struo- 
tures of bodies, on which every occult and (as 
they call it) specific property and virtue in things 
depends, and whence too every rule for effectual 
alteration and transformation is drawn. 
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E. g. We must inquire what Spirit there is in 
every body ; and what Tangible Essence: and as to 
that Spirit^ whether it be copious and exuberant ; 
or meagre and scarce ; subtle or more dense ; more 
aerial or igneous ; sharp or sluggish ; thin or stout ; 
progressive or retrograde ; abrupt or continuous ; 
agreeing or disagreeing with external and surround- 
ing circumstances, &c. And in like manner as to 
Tangible Essence (which admits of no fewer differ- 
ences than Spirit does), and of its hair, its fibre, its 
texture of all kinds. Again, the position of the 
Spirit through the corporeal mass, its pores, pas- 
sages, veins, cells, and rudiments or first essays of 
the organic body, fall under the same head of 
inquiry. But on these too, and so in every kind 
of discovery of Latent Structure^ true and clear 
light is shed by primary Axioms, which certainly 
scatter all clouds and subtle difficulties. 

8. Nor by this are we brought to the (Epicurean) 
Atom, which presupposes a Vacuum, and Matter im- 
mutable (both of which are false), but to true Par- 
ticles» as they are found to be. Nor again is there 
anything for anyone to be horrified at in this sub- 
tilty, as though it were inexplicable; but on the 
contrary, the more our inquiry tends towards simple 
Natures, the more all things will be clear and per- 
spicuous ; when the matter is transferred from the 
manifold to the simple ; from the incommensurable 
to the commensurable; from the "surd" to the 
"rational;" from the indefinite and vague to the 
definite and certain ; as is the case with the elements 
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of Letters, and the simple notes which make up 
harmonies. And the Investigation of Nature goes 
on best when Physics are limited by Mathematics. 
Again, let no one dread the multitude or the frac- 
tions of things. For in matters of calculation it iB 
as easy to lay down or to conceive a Thousand 
as an Unit ; or the thousandth part of an Unit as 
an Unit itself. 

9. From the two kinds of Axioms laid down 
above, arises a true division of Philosophy, and of 
the Sciences ; if those received Terms, which most 
nearly approach to our meaning, be transferred to 
our sense. Namely, let the inquiry into Forms, 
which are (in reason at any rate* and after their 
own Law) eternal and immoveable, constitute Meta-- 
physics; let the inquiry after the Efficient and 
Material causes, after the Latent Process and Struc- 
turcy all of which regard the common and ordinary 
course of Nature, not its fundamental and eternal 
Laws, constitute Physics : and to these in like 
manner let two practical divisions be subordinate ; 
to Physics Mechanics^ to Metaphysics Magic (in a 
purified sense of the Term), because of its broad 
ways and wider dominion over Nature. 

10. Thus the aim of our teaching having been 
laid down, we must go on to its precepts : and that 
too in an order as little deranged and disturbed as 
possible. And our hints for the Interpretation of 
Nature embrace two parts differing in kind; the 
first is on the eliciting or producing Axioms fr om 
experience: the second, on the deducing or de- 



Digitized by 



Google 



[ 125 ] 

riving new experi ments from Axio ms. The former 
part is divided into three Ministrations; the Mi- 
nistration to the Sen§ga«. the Ministration to the 
Memory, _ and the Ministration to the Mind or 
Reason^ 

For first, a Natural and Ea^perimental History 
must be prepared, sufficient and good; for this is 
the basis of the whole thing : for vee must not fancy 
nor think out, but must discover v«^hat Nature does 
or endures. 

But Natural and Experimental History is so varied 
and scattered as to confound and distract the intel- 
lect, unless it be fixed and appear in due order. 
And so Tables, and Coordinations of Instances are to 
be formed in such a manner and with such arrange- 
ment, that the Intellect may be able to act upon 
them. 

And even though this be done ; yet the Intellect, 
if left to itself and acting spontaneously, is incom- 
petent and unequal to the task of constructing 
Axioms, unless it be regulated and directed. And 
so, in the third place, legitimate and true Induction, 
the very key of Interpretation, is to be applied. And 
moreover we must begin at the end, and travel 
backwards to the rest. 

II. The Investigation of Forms proceeds thus: 
in the case of a given Nature we must first make a 
Presentation to the Intellect of all known Instances 
which agree in having this same Nature in materials 
even the most unlike. And a collection of this 
kind must be made historically, and without too 
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hasty contemplation, or any too great subtilty. E. g. 
take the Investigation of the Form of Heat. 

Instances agreeing in having the Form of Heat. 

i. The Sun's Rays, especially in Summer and at Noon. 

ii. The Sun's Bays reflected and combined, as between 
mountains, or along walls of houses, and specially in burning- 
glasses. 

iii. Ignited Meteors. 

iv. Burning Lightning. 

V. Eruptions of Flames from the Cavities of Moun- 
tains, &c. 

vi. All Flame. 

vii. Ignited Solids. 

viii. Natural Hot Baths. 

iz. Warm or heated Liquids. 

X. Warm Vapours and Smoke, and the Air itself, which 
admits a most powerful and raging heat, if confined ; as in 
Reverberatories. 

zi. Some fine Weather, arising from the constitution of 
the Air itself, without respect to the time of year. 

xii. Confined and subterraneous Air in some caverns, 
especially in the Winter. 

xiii. All shaggy substances, as Wool, Hides, Plumage, 
have some warmth. 

xiv. All bodies, solid as well as liquid, dense as well as 
rare (like the Air itself), placed near fire for a time. 

XV. Sparks from Flint and Steel gotten by sharp per- 
cussion. 

xvi. All bodies rubbed violently, as Stone, Wood, Cloth, 
&c. ; so that poles of carriages, and axles, sometimes catch 
fire: and the way the West Indians obtain fire is by 
attrition. 

zvii. Green and moist vegetable matter confined and 
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pressed together, as Roses, Peas in baskets ; so that Hay 
if it be damp when stacked often catches fire. 

xviii. Quicklime, slaked with water. 

xix. Iron when it is first dissolved by aqua fortis in glass, 
and that too without putting it near fire : similarly with 
Tin, &c. but not so intensely. 

XX. Animals, especially and always internally ; though in 
Insects the Heat is not detected by the touch in consequence 
of the smallness of their bodies. 

xxi. Horsedung, and like fresh excrement of Animals. 

xxii. Strong Oil of Sulphur and of Vitriol follows the ope- 
ration of Heat in burning linen. 

xxiii. Oil of Marjoram, and of like substances, follow the 
operation of Heat in burning bones. 

xxiv. Strong and well-rectified Spirit of Wine follows the 
operation of Heat : so that if white of egg be cast into it, it 
grows hard and white, almost in the same way as when 
boiled ; bread thrown into it becomes parched and crusted, 
like toast. 

xxY. Aromatic substances, and warm plants, as the Dra- 
cunculus, the old Nasturtium, &c., though to the hand they 
be not hot, neither when whole or powdered, yet to the tongue 
and palate, if chewed a little, they are felt to be hot, and 
almost burning. 

xxvi. Strong Vinegar, and all Acids, on any part of the 
body where there is no epidermis — as in the eye, on the 
tongue, or any wounded part, or where the skin is removed, — 
cause pain, not much unlike that produced by Heat. 

xxvii. Even severe and intense cdd produces a kind of 
sensation of burning ; 

Nam Borese penetrabile frigus adurit. 

xxviii. Other Instances. 

This we are wont to call a Table of Ea^istence and 
Presence. 
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1 2. Secondly ; we must make a Presentation to 
the Intellect oi Instances which are without the given 
Nature : because Form, (as we have said,) ought no 
less to be absent where the given Nature is absent, 
than to be present where it is present. But this 
would be an infinite task if we took every In- 
stance. 

And so we must class the Negatives under the 
Affirmatives^ and the want of the given Nature 
must be investigated only in those subjects which 
are most cognate to those in which the given Nature 
is present and manifest. This we are wont to call 
a Table of Declination, or of Absence in PrOtvimate 
Instances* 

Proximate Instances, wanting the Nature of Heat. 



First Negative Instance subjunctive to the First 
Affirmative. 
i. The Rays of the Moon, the Stars, and Comets, are not 
found hot to the touch : nay, rather, the severest cold is 
usually observed at Full Moon. 

But the larger Fixed Stars, when the sun passes under 
them or approaches them, are thought to increase and 
intensify the warmth of the Sun ; as is the case when the 
Sun is in the Sign of the Lion, and in the Dogdays. 

First Negative subjunctive to the Second Affirmative. 

ii. The Sun's Rays in the middle region of the Air (as 
they call it) give no Heat ; the commonly given reason for 
which is not bad, viz. that that region neither approaches 
near enough to the Body of Sun, whence the Rays emanate, 
nor on the other hand near enough to the Earth, whence they 
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are reflected. And this is manifested by the tops of moun- 
tains, (unless they are exceedingly high,) where the snow is 
perpetual. On the other hand, it has been noticed by some 
that on the summit of the Peak of Teneriffe, and also on 
the Andes of Peru, the summits of the mountains are 
devoid of snow ; the snow lying only lower on the sides. 
And the Air on those very summits of the mountains is 
found to be by no means cold, only rarified and sharp ; so 
much so that on the Andes it pricks and wounds the eyes by 
its excessive sharpness, and excites also the orifice of the 
stomach, and induces vomiting. And it has been observed 
by the Ancients that the air was so rarified on the summit 
of Olympus, that it was necessary for those who ascended 
thither to carry with them sponges moistened with vinegar 
and water, and to apply them from time to time to their 
mouth and nostrils : because the air through its rarity was 
not sufficient for respiration. And it is also told that on 
that simimit the serenity and absence of rain, snow, and 
winds was such, that when men were sacrificing there, 
letters traced with the finger in the ashes of sacrifices on 
Jove's altar remained quite undisturbed till the next year. 
And even at this day men who climb to the top of the Peak 
of Teneriffe do it by night and not by day ; and soon after 
sunrise are warned and roused by their guides to make 
haste and descend, on account of the danger (as it seems) 
from the rarity of the atmosphere, lest it should hinder 
their breathing and suffocate them. 

Second Negative to the Second. 

iii. The reflection of the Sun's Bays, in the regions near 
the Polar circles, is found to be very weak and lacking in 
power of producing Heat : so that the Dutch, who wintered 
in Nova Zembla, and expected the liberation and disentangle- 
ment of their ship from the mass of ice which had blocked 
it up, about the beginning of July were disappointed of 
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their hope, and were compelled to take to boat. And so the 
direct Rays of the Sun seem to have but little power even 
upon a level surface ; nor even after reflection, unless they 
be multiplied and united, which takes place when the Sun 
approaches nearer to the Perpendicular ; because then the 
incidence of the Bays makes acuter angles (with the reflec- 
tion), so that the hues of the Rays are nearer to one 
another : while, on the other hand, when the Sun is ib a 
very obUque position, its angles are very obtuse, and conse- 
quently the lines of the Rays farther apart. But meanwhile 
it is to be noted that there can be many operations of the 
Sun's Rays, and those too of the nature of Heat, which are 
not fitted for our sense of touch : so that though in respect 
to us they do not cause heat, yet with respect to some other 
bodies they may have the power of producing it. 

Third Negative to the Second, 

iv. Let an experiment of this kind be made. Take a 
Lens made concave instead of convex like Burning Glasses ; 
place it between the hand and the Sun's Rays ; and observe 
whether it diminishes the Heat of the Sun, as the Burning 
Glass increases and intensifies it. For it is manifest with 
regard to Visual Rays, that according as a Lens is made of 
unequal thickness in respect to its middle and its sides, so 
do images appear larger or smaller. And so the same thing 
must be looked after in Heat. 

Fourth Negative to the Second, 
V. Let diligent experiment be made, as to whether the 
Rays of the Moon can be caught and collected so as to pro- 
duce any even the least degree of Heat, by means of Burn- 
ing Glasses of the greatest strength and best make. If 
that degree of Heat be perchance too slight and weak to be 
perceived and appreciated by the sense of Touch, we must 
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betake ourselves to those Glasses which mark the warm or 
cold condition of the air; so that the Moon's Rays fall 
through the Burning Glass, and be cast upon the top of a 
Glass of this kind ; and then let observation be taken as to 
whether there is any depression of the water through Heat. 

Fifih Negative to the Seco^id, 

yi. Let also the Burning Glass be tried on warm sub- 
stances which throw out no rays nor light • as, on Iron or 
Stone heated but not ignited; or on Hot Water, or the 
like ; and let observation be taken as to whether there is 
any increase and intensity of Heat, as in the case of the 
Sun's Bays. 

Sixth Negative to the Second, 

vii. Also let the Burning Glass be tried upon common 
Flame. 

Negative to the Third. 

viii. The effect of Comets (if one may number them 
also among Meteors) is not found to be constant or manifest 
in increasing the Heat of a year, although droughts have 
been very often noticed as following them. Moreover, Beams, 
Columns of light, Aurora Boreaiis, and the Uke, appear 
more often in Winter than in Summer ; and most of all in 
time of most intense cold, when it is joined with dry 
weather. And yet Lightning, Flashes, and Thunder rarely 
happen in Winter, but at the time of great Heat. While 
Falling Stars, as they are called, are thought by the vulgar 
to be composed of some bright and inflamed viscous sub- 
stance, rather than to be of a stronger fiery Nature. But 
on this point let farther inquiry be made. 

Negative to the Fourth. 
ix. There are some Coruscations which afford Light, but 
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do not burn : but these are always unaccompanied by 
Thunder. 

Negative to the Fifth, 

X. Eructations and eruptions of flame are found as much 
in cold regions as in hot; as in Iceland and Greenland: 
just as also trees in cold regions are sometimes more inflam- 
mable, more pitchy and resinous, than in hot regions ; as is 
the case in the Fir, the Pine, and the rest. But sufficient 
inquiry has not been made into the position and the nature 
of the soil in which eruptions of this kind are wont to take 
place, to allow of our subjoining a Negatiye to this Affirm- 
atiye. 

To the Sixth. 

xi. All flame is always hot, more or less ; and so there is 
no Negative subjoined to this at all. And yet they say that 
the Ignis Fatuus, as they call it, which sometimes Ughts 
upon a wall, has no great Heat ; perhaps it is like the flame 
of Spirits of Wine, which is gentle and mild. And still more 
mild does that flame seem to be, which in some trustworthy 
and honest Histories is found to have appeared around the 
heads and hair of boys and virgins ; for it did not at all 
singe their hair, but softly played around it. And it is 
most certain that some coruscation without manifest Heat 
has sometimes appeared round horses sweating in their 
journey by night in fine weather. And a few years ago-— 
it is a well known &ct, and almost regarded as a miracle — 
a Girl's Apron when a little shaken and rubbed produced 
sparks. This however might have been caused by Alum 
or Salt on the Apron, which stuck to it perhaps as an 
incrustation, and then was broken off by the rubbing. And 
it is most certain, that all sugar, candied or simple, so long 
as it is rather hard, if broken or scraped with a knife in 
the dark, emits sparks. Similarly sea water is sometimes 
found by night, when struck by oars, to sparkle. And even 
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in storms the foam of the sea mightily agitated sparkles by 
night: and this sparkling the Spaniards call "the 8ea*U 
Lungs." Bat sufficient inquiry has not been made into 
that flame which the sailors of old called " Castor and 
Pollux/' the moderns '' Saint Elmo's fire/' as to the quan- 
tity of Heat it contains. 

To the Seventh. 

xii. Every thing ignited so as to be turned into a fiery 
redness, is always hot eyen without flame ; nor is there a 
Negative subjoined to this Affirmative, But that which 
seems to be most like one is Rotten Wood, which shines by 
night, and yet is not found to be hot ; and putrefying Fish 
scales, which also shine by night, and yet are not found to 
be hot to the touch ; nor is the body of the Glowworm, nor 
of that fly they call Lucciola found hot to the touch. 

To the Eighth. 

xiii. Sufficient inquiry has not been made into Hot 
Baths, as to the position and nature of the soil in which 
they are wont to burst forth. And so there is no Negative 
subjoined. 

Negative to the Ninth. 

xiy. As Negative to warm liquids is subjoined the proper 
nature of Liquid itself. For there is found no tangible 
Liquid which is in its own Nature hot and constantly re- 
mains so ; but Heat is superinduced for a time only, as an ad- 
ventitious Nature ; so that those things which in power^and 
operation are hottest, as Spirit of Wine, chemical Aromatic 
Oils, even Oil of Vitriol and Sulphur, and the like, which after 
a while burn, are cold to the touch at first. The water of 
natural Hot Baths, too, if taken in a vessel and separated 
from its source, loses Heat just like heated water. But it is 
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true that oily bodies are a little less cold to the touch than 
watery ones ; as oil is less so than water, silk less so than 
linen. But this belongs to the Table of Degrees of Cold. 

First Negative to the Tenth. 
XV. Similarly as Negative to hot Vapour is subjoined the 
Nature of Vapour itself, as it is found among us. Farther, 
exhalations from oily substances, though easily kindled, are 
not found to be hot, unless they have been recently exhaled 
from a hot body. 

Second Negative to the Tenth. 

xvi. Similarly as Negative to hot Air itself is subjoined 
the Nature of Air itself. For Air is not found among us to 
be hot, unless it be either confined or under friction, or 
clearly heated by sun, fire, or any other hot body. 

Negative to the Eleventh. 

xvii. Here is subjoined as Negative the case of Weather 
colder than for the time of year, when the East or North 
wind blows among us ; just as contrary Weather occurs 
when South or Westerly winds blow. Also an inclination 
towards rain (especially in Winter) accompanies warm 
Weather ; while on the other hand frost accompanies cold 
Weather. 

Negative to the Twelfth. 

xviii. To this is subjoined as Negative the case of Air 
confined in caverns in Summer. But we must altogether 
make more diligent inquiry into confined Air. For first, 
doubt arises, not without cause, as to what is the Nature of 
Air, as regards Heat and Cold, in its own proper Nature. 
For Air clearly receives Heat fi^m the impression of 
Heavenly bodies ; and Cold perhaps from the evaporation 
of the Earth ; and again in the mid region of the Air (as 
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they- call it) f5pom cold vapours and snow ; so that no judg- 
ment can be come to as to the Nature of Air by means of 
the Air which is out of doors, and under the open sky, but 
a truer judgment might be formed by means of Air confined. 
But, moreover, it is needful the Air be confined in snch a 
vessel and material as shall neither by its own power imbue 
it with Heat or Cold, nor easily admit the influence of 
outer Air. And so let the experiment be made with an 
earthen jar, wrapped round with many folds of leather to 
defend it from the external Air ; and let the Air be kept in 
this vessel well closed, for three or four days. Then on 
opening the vessel the result may be taken either by hand 
or by application of a Thermometer duly graduated. 

Negative to the Thirteenth, 

xix. There is a similar doubt as to whether the warmth 
in Wool, Skins, Feathers, &c. arises from some slight inhe- 
rent Heat, caused by their being the outward growth of 
animals, or from some fatness and oiliness, which may be of 
a Nature agreeing with warmth ; or simply from the con- 
finement and separation of Air of which we spoke in the last 
Article. For all Air seems, if cut off from the external Air, 
to have in it some warmth. And so let experiment be made 
on fibrous substances which are made of Flax ; not on those 
made of Wool, Feathers, Silk, which are animal products. 
Also it is to be noted that all powders, (in which Air is 
clearly enclosed,) are less cold than the bodies before they 
are pulverised ; just, too, as we think that all froth (as con- 
taining Air) is less cold than the liquid it comes from. 

To the Fourteenth. 

XX. To this no Negative is subjoined. For there is nothing 
found among us either tangible or ' Spiritual' which if put to 
the fire does not receive Heat. Things differ, however, in 
this, that some receive Heat more rapidly, as Air, Oil, 
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Water ; others more slowly, as Stone and Metab. But this 
belongs to the Table of Degrees. 

Negative to the Fifteenth. 

xxi. To this Instance is only subjoined the following as 
Negative, viz. that it be well noted, that sparks are not 
struck from Flint and Steel, or any other hard substance, 
except when some particles are struck out of the substance 
of the stone or metal ; and that Air under friction never of 
itself generates sparks, as men commonly think ; and besides, 
that these sparks themselves, through the weight of the 
ignited body, tend downwards rather than upwards, and on 
extinction return into a dark kind of corporeal ash. 

To the Sixteenth, 

xxii. We think that no Negative is subjoined to this In- 
stance. For no tangible body is found among men, which 
does not clearly grow hot under friction; so much so 
that the Ancients used to dream that the Heavenly bodies 
had in them no other power or virtue of generating Heat, 
except through friction of the Air by rapid and violent rota- 
tion. But in this kind we must make farther inquiry as to 
whether bodies, cast forth from machines — as balls from 
cannon — do not contract some degree of Heat from the per- 
cussion itself; so that after they have fallen they are found 
somewhat hot. But Air in motion cools rather than heats ; 
as in winds, bellows, and the blowing from the mouth when 
it is contracted. But motion of this kind is not so rapid as 
to excite Heat; and acts according to the whole; not 
through particles : so that no wonder it does not generate 
Heat. 

To the Seventeenth. 

xxiii. About this Instance more diligent inquiry must be 
made. For Herbs and green and moist Vegetation seem to 
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have in themselves some occult Heat. But this*Heat is so 
slight that it is not perceptible in each by touch : but after 
they have been gatliered and confined, so that their spirit 
does not get out into the Air, but rather gathers warmth ; 
then arises manifest Heat, and sometimes flame in material 
fit for it. 

To the Eighteenth. 

xxiv. About this Instance, too, more diligent inquiry must 
be made. For Quicklime, if water be scattered over it, con- 
ceives Heat ; either because of the union of Heat, which 
before was scattered (as was before said of Herbs when con- 
fined) or because of the irritation and exasperation of the 
fiery spirit by the water, so as to cause a kind of conflict 
and struggle (Antiperistasis). But whichever the cause 
may be, it will appear more readily if instead of water oil 
be used. For oil will be as good as water to collect the 
enclosed spirits, but not to irritate them. Also the experi- 
ment must be made more widely both on ashes and calcined 
products of different bodies, and by use of different liquids. 

Negative to the Nineteenth. 

XXV. To this Instance is subjoined the Negative of other 
Metals, which are softer and more soluble. For Gold-leaf, 
if dissolved into a liquid by means of Aqtui Regis, gives 
out no Heat to the touch in the process of solution ; nor in 
like manner does Lead dissolved in AquaFortis. Nor, too, 
does Quicksilver (as far as I remember),!|but Silver itself 
causes very little Heat, and Copper, too, (as far as I remem- 
ber,) but more evidently Tin, and most of all Iron and Steel ; 
which cause not only great Heat in solution, but violent 
ebullition as well. And so Heat seems to be produced by 
conflict, when strong waters penetrate, eat into, rend asunder 
the parts of bodies, and bodies themselves resist. But where 
bodies more readily yield, there Heat is scarcely excited. 



Digitized by 



Google 



[ 188 ] 

To the Twentieth. 

xxvi. To Heat of Animals no Negative is subjoined, unless 
it be the case of Insects (as has been remarked) in conse- 
quence of the smallness of their bodies. Moreover in Fishes 
as compared with Beasts, it is rather a lower degree of Heat 
that is noted than absence of it. In Vegetables, also, and 
Plants no degree of Heat is perceptible to the touch, neither 
in their exudations, nor in their pith when newly laid bare. 
Also in Animals a great difference of Heat is found to exist : 
both in their parts (for the Heat is different at the heart, 
the brain, or the outward parts) and in their accidents, as in 
vehement exercise, and fevers. 

To the Twenty-first, 

xxvii. To this instance a Negative can scarcely be ap- 
plied. It may be added, that Animal Ordure, even when 
not fresh, evidently has potential Heat, as is observed it its 
enriching the soil. 

To the Twenty-second and Twenty-third. 

xxviii. Liquids (whether they be called " Waters" or 
" Oils") which have great and intense acridity, produce the 
effects of Heat in rending bodies asunder, and after a while 
in burning them — ^but yet to the touch of the hand they are 
not hot at first. They work, however, according to affinity 
and the pores of the body to which they are applied. For 
Aqv^ Regis dissolves Gold, but Silver not at all : on the 
other hand, Aqua Fortis dissolves Silver, but Gold not 
at all: neither of them dissolves Glass. And so of the 
rest. 

To the Twenty-fourth. 

xxix. Let an experiment be made with Spirits of Wine 
on Wood, also on Butter, Wax, Pitch ; to see if perhaps by 
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its own Heat it liquifies them at all. Farthermore, tbe 
24th Instance shews its power of imitating Heat, by its 
Incrustations, And so let experiment in like manner be 
made in liquefactions. Let experiment be also made by 
means of a graduated Glass or Thermometer, concave out- 
wards at the top, by pouring into that outer cavity Spirits 
of Wine well rectified, with a covering, so that it may the 
better retain its Heat ; and let note be taken as to whether 
it makes the water descend by its own Heat. 

To the Twenty-fifth. 

XXX. Spices, and Herbs sharp to the Taste, especially if 
taken internally, are perceived to be hot. And so we must 
see in what other materials they produce the effects of Heat. 
And sailors tell us, that when heaps and masses of Spices 
which have been long shut up are opened suddenly, there 
is some danger to those who first stir and take them out 
of fevers and inflammations. Similarly, experiment can be 
made, as to whether powders of Spices and Herbs of this 
kind do not dry Bacon, and Meat hung over them, just as 
smoke does. 

To the Twenty-sixth. 

xxxi. There is an acrid power or penetration in cold sub- 
stances, like Vinegar, and Oil of Vitriol, as much as in hot 
ones, like Oil of Marjoram and the like. And so they 
equally cause pain to Animate bodies, and separation and 
consumption in Inanimate. And to this Instance no Nega- 
tive is discovered. Also, in Animate bodies no pain is found 
except accompanied with some sense of Heat. 

To the Twenty-seventh. 

xxxii. Many actions of Cold and Heat are common, 
though in a very different way. For even snow seems 
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after a while to burn boys' hands ; and Cold preserves flesh 
from putrefaction, no less than fire; and Heat contracts 
bodies, as does also Cold. But these and the like are better 
referred to the inquiry into Cold. 

13. Thirdly, we must make a Presentation to the 
Intellect of Instances in which the Nature we are 
investigating exists in greater or less degree ; either 
by comparing increase and decrease in the same 
subject, or its degree in diiferent subjects in turns. 
For since the Form of a thing is that thing's very 
essence ; and since a thing differs from its Form no 
otherwise than as the apparent differs from the es- 
sential, or the external from the internal, or what is 
referred to man from what is referred to the Uni- 
verse: it surely follows, that no Nature is to be 
received as true Form, unless it perpetually de- 
creases, as that Nature itself decreases; and like- 
wise perpetually increases, as that Nature itself 
increases. And this Table we are wont to call a 
Table of Degrees^ or of Comparadves. 

A Table of Degrees, or Oamparatives in Heat. 

And first, we will speak of those things which have no 
degree of Heat at all to the touch ; but seem to have only 
some potential Heat, or disposition towards and preparation 
for Heat. Afterwards we shall descend to those things 
which are actually, or to the touch, hot, and to their 
strength and degrees. 

i. Among solid and tangible bodies there is none found 
which in its own Nature is originally hot. For no stone, 
metal, sulphur, fossil, no wood, nor water, nor corpse of any 
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animal, is found to be hot. Hot waters in baths seem to be 
heated by accident, or by flame or subterraneous fire, such 
as belches forth from Etna and many other mountains ; or 
by conflict of bodies, as Heat arises in solution of Iron and 
Tin. And so there are no degrees of Heat in things inani- 
mate, as far as man's touch discerns ; and yet these differ 
in degree of Cold ; for wood and metal are not equally cold. 
But this belongs to a Table of Degrees in Cold. 

iL But as regards potential Heat and preparations for 
flame, yery many inanimate substances are found much dis- 
posed towards it, as Sulphur, Naphtha, Saltpetre. 

iii. Things which before- were hot, like horse-dung in 
animal substances, or lime, or perchance ashes, or soot of 
fire, retain some latent remnants of their former Heat. 
And so there arise certain distillations and separations of 
bodies, through burial in horse-dung ; and Heat is caused 
in lime by scattering water on it ; as was just now said. 

iy. Among yegetables there is no plant or part of a plant 
(like exsudations or pith) which is found to be hot to man''s 
touch. Tet (as has been said aboye), green herbs when 
confined grow hot ; and to the inner sense of touch, as to 
the Palate or the Stomach, or eyen to the outward parts after 
some delay (aa in plasters and ointments) some yegetables 
are found to be hot and others cold. 

y. In the parts of Animals after death or separation, there 
is not found to be any Heat to man's touch. For horse- 
dung itself does not retain Heat unless it be confined and 
buried. And yet all dung seems to haye potential Heat, as 
is shewn by its fertilising fields. And likewise corpses of 
Animals haye latent and potential Heat of this kind; so 
that in Cemeteries, where burials take place daily, the earth 
collects a kind of occult Heat, which consumes any corpse 
newly laid there far more rapidly than pure earth would. 
And it is said that among the Orientals some fine sofb woyen 
cloth has been discoyered, made of birds' plumage, which by 
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its innate power dissolves and liquefies butter, if it be lightlj 
wrapped up in it. 

vi. Fertilising substances, as dung of all kinds, chalk, 
seashore sand, salt, and the like, have some similar disposi- 
tion towards Heat. 

vii. All putrefaction has in itself some rudiments of slight 
Heat, though not so far as to be perceptible to the touch. 
For not even those substances which by putrefaction are 
turned into animaculas, as flesh, or cheese, are perceptibly 
hot to the touch ; nor rotten wood, which shines by night. 
But the Heat of putrid substances sometimes shews itself by 
rank strong smells. 

viii. And so the first degree of Heat among those things 
which are perceived to be hot to the touch, seems to be the 
Heat of Animals, which has a considerable extent of degrees : 
for the lowest degree (as in insects) is scarcely perceptible 
to the touch ; while the highest degree scarcely equals the 
degree of Heat of the Sun's Rays in the hottest regions and 
seasons ; nor is it so great as to be unbearable by the hand. 
And yet they tell us of Constantius, and some others, who 
were of so dry a constitution and habit of body, that when 
attacked by very acute fevers they grew so hot as almost to 
seem to burn the hand which touched them. 

ix. Animals increase in Heat by motion and exercise, 
wine and feasting, love, burning fevers, and pain. 

X. Animals in attacks of intermittent fevers are taken 
with cold and shivering at first ; but after a Uttle grow much 
hotter : this also takes place from the beginning in bumiug 
and pestilential fevers. 

xi. Let farther inquiry be made as to the comparative 
Heat in different Animals, as Fish, Quadrupeds, Serpents, 
Birds ; and in their Species also ; as in the Lion, the Kite, 
or Man ; for according to popular opinion, Fishes are less 
hot internally, Birds most hot; especially Doves, Hawks, 
Ostriches. 
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lii. Let farther inquiry be made concerning the com- 
paratiye Heat in the same Animal in its parts and different 
members. For Milk, Blood, Seed, Eggs, are found to be 
warm in a moderate degree, and less hot than external flesh 
in the Animal in motion or agitated. But similarly no 
inquiry has as yet been made into the degrees of Heat in 
the Brain, Stomach, Heart, and other parts. 

xiii. All animals in winter and cold weather grow cold 
outwardly ; but inwardly they are thought to become more 
hot than usual. 

xiv. The Heat of the Heavenly Bodies even in the hottest 
region, and hottest periods of the year and day, does not 
reach such a degree of Heat as to kindle and burn up either 
very dry wood, straw, or even tinder, unless it be increased 
by means of Burning Glasses ; but yet it can draw out va- 
pour from moist substances. 

XV. According to the teaching of Astronomers, some Stars 
are laid down to be more, some less hot. For among the 
Planets, Mars is put next in Heat to the Sun : then Jupi- 
ter ; then Venus ; the Moon is regarded as cold, and coldest 
of all Saturn. Moreover, among fixed Stars, Sirius is set 
down as hottest; then Cor Leonis or Regulus ; then Cani- 
cula ; &c. 

xvi. The Sun causes greater Heat^ the nearer it approaches 
a perpendicular position or the Zenith ; and this too is to 
be believed of the other Planets in their degree of Heat : 
e. g. Jupiter gives out greater Heat, when he is in Cancer 
or Leo, than when in Capricorn or Aquarius. 

xvii. One must believe that the Sun itself, and the other 
Planets cause greater Heat in their Perigees, in consequence 
of their nearness to the Earth, than in their Apogees. And 
if it should so happen, that in any region the Sun is at the 
same time in Perigee, and nearer to the Perpendicular ; it 
is necessary it should cause more Heat than in a region in 
which the Sun is also in Perigee, but more obhque. So 
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tliat it comparison of the height of Planets ought to be 
marked down, as they are more perpendicular or oblique, 
according to the difference of regions. 

xyiii. The Sun, too, and the other Planets likewise are 
thought to cause greater Heat, when nearest the larger 
fixed Stars ; as when the Sun is in Leo, he is nearer Cor 
Leonis, Cauda Leonis, Spica Virginis, Sirius, and Canicula, 
than when he is in Cancer, where however he is more 
perpendicular. And one must belieye that the different 
parts of the sky pour down more Heat (though any thing 
but perceptible to the touch) according as they are more 
adorned with Stars, especially if they be large ones. 

xix. On the whole, the Heat of Heavenly Bodies is 
increased in three ways; viz. (i) as they become per- 
pendicular : (a) by nearness or Perigee ; (3) by conjunction 
or consort of Stars. 

XX. There is found to be a very great interval between 
the Heat of Animals, and even of the Rays of Heavenly 
bodies (as they are transmitted to us), and the very 
gentlest Flame, and all ignited substances, and, still more, 
liquids, or air itself heated exceedingly by fire. For 
even the flame of Spirits of Wine, especially if rare and 
not close gathered, is yet able to Ught straw, linen, or paper; 
a thing which the Heat of animals or of the Sun will never 
do without Burning Glasses. 

xxi. Of Flame and ignited substances there are very 
many degrees in strength and weakness of Heat. But in 
this there has no diligent inquiry been made ; so that it is 
necessary for us to pass lightly over it. Of all flames that 
of Spirits of Wine seems to be softest ; unless perhaps the 
Ignis fatuus^ or the flames or flashes of animal perspiration, 
be softer. We think the flame of light and porous vegeta- 
bles, as straw, reeds, dry leaves, follows next ; from which 
the flame of hair or feathers differs but little. Then per- 
haps follows flame of wood, especially of those kinds which 
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have no great amount of rosin or pitch in them ; that of 
small wood, such as is commonly gathered into fagots, 
18 gentler than that of trunks of trees and roots. And this 
may be commonly tried in furnaces for melting Iron, in 
which the fire of fagots and boughs is not very useful. 
After this follow (as we think) the flames of oil, tallow, 
wax, and the like oily and fat substances, which have no 
great sharpness. But the most powerful Heat is found in 
Pitch and Rosin, and still more in Sulphur, Camphor, 
Naphtha, Saltpetre, Salts (after their crude matter has been 
discharged), and in their compounds, as in Gunpowder, 
Greek Fire (which men commonly call wildfire), and its 
different kinds, which have so obstinate a Heat, that they 
are not easily extinguished by water. 

xxii. We think, too, that the flame which results from 
some imperfect Metals is very strong and violent ; but on 
all these points let further inquiry be made. 

xxiii. The flame of forked Lightning seems to exceed 
all these flames ; so that sometimes it has melted wrought 
Iron into drops ; a thing which those other kinds of flame 
cannot do. 

xxiv. Also, in ignited substances there are different 
degrees of Heat, into which no diligent inquiry has been 
made. We think that the Heat of tinder, which we are 
wont to use to obtain fire, likewise that of touch-wood 
or dry rope, which are applied to discharge cannon, are 
the weakest. Next follow ignited charcoal, cinders, even 
burning bricks, and the like. But the most vehement 
Heat among ignited substances we consider to be that of 
ignited Metals, as Iron, Copper, &c. But into these also 
farther inquiry is to be made. 

XXV. Some ignited substances are found to be far hotter 
than some kinds of flame. For ignited Iron is far hotter 
and more burning than the flame of Spirits of Wine. 
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xxvi. Eyen of those things which are not ignited, bnt 
only heated by fire, like hot water, and air confined in 
BeyerberatorieSy some are found to exceed in Heat many 
kinds of flame and ignited substances. 

xxyii. Motion increases Heat ; as one can see in bellows and 
the blowpipe ; so that the harder metals are not dissolved 
or melted by means of still quiet fire, unless it be quickened 
by the blowpipe. 

xxviii. Let experiment be made by means of Burning 
Glasses, in which (as far as I remember) this follows, that if 
the Glass be put (say) a span distant from the combustible 
object, it does not kindle or burn so much as if it be placed 
(say) at half a span, and is then gradually and slowly 
drawn to a span's distance. Yet the cone and focus of rays 
are the same, but it is the motion that increases the opera- 
tion of the Heat. 

xxix. We think that those conflagrations which take 
place when a high wind is blowing make more progress 
against than with the wind ; because flame leaps back with 
a swifter motion when the wind lulls, than it advances when 
the wind drives. 

XXX. Flame does not burst forth or arise, unless there be 
some hollow space for it to move and play in ; except in the 
exploding flame of Gunpowder, and the like, where com- 
pression and imprisonment of the flame increases its fury. 

xxxi. The Anvil under the Hammer becomes very hot : 
so much so that if the Anvil were of a somewhat thin plate, 
we think that by strong and continual blows of the Ham- 
mer it might grow redhot, like ignited Iron : but let the 
experiment be made. 

xxxii. But in ignited porous substances, where space is 
allowed for exercise of the motion of fire, if that motion 
be restrained by violent compression, the fire is imme- 
diately extinguished; as when Tinder, or the burning wick 
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of a candle or lamp, or even burning charcoal or coal, 
are squeezed by the snuffers, or stamped on by the foot, or 
the like, the operations of fire immediately cease. 

zxxiii. Approximation to a hot body increases Heat, ac- 
cording to the degree of approximation ; as is also the case 
with light : for Uie nearer an object is placed to the light 
the more visible it is. 

xxxiv. Union of different Heats augments Heat, unless 
an actual combination of bodies takes place. For a great 
fire and a little fire in the same place augment somewhat 
one another's Heat ; whereas warm water poured into boil- 
ing cools it. 

XXXV. Continued presence of a hot body augments Heat 
For the Heat continually passing through and flowing forth 
is mixed with the Heat previously existing, and so multiplies 
Heat. For a fire does not heat a room so much in half an 
hour, a« if it remained there for a whole hour. But this 
does not hold ol Light ; for a lamp or candle^ set in any 
place, gives no greater light after a long stay than at the 
very first. 

xxxvi. The irritation caused by surrounding Cold augments 
Heat, as can be seen in fires during sharp frost. This we think 
results not so much from the confinement and compression 
of the Heat, (which is a kind of union,) as from its exaspe- 
ration: just as when Air is violently confined or a stick 
bent, it does not leap back to exactly where it was before, 
but even farther. And so let diligent experiment be made, 
by means of a stick or any thing of the kind thrust into 
the flame, whether it is not burnt more quickly at the edges 
than in the middle of the flame. 

xxxvii. Moreover there are many degrees of susceptibility 
of Heat. And first of all, it must be noticed how small and 
gentle a Heat changes and somewhat warms even those 
bodies which least of all are susceptible of it. For the 
Heat of the hand itself somewhat heats a ball of lead, or of 
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any metal, if held a little while. So easily, and in all sub- 
stances, is Heat transmitted and roused, the body to all 
appearance being nohow changed. 

xxxviii. Of all bodies we know Air is the most ready to 
receive and lose Heat : and this is best seen in Heat-Glasses 
(Thermometers). Their construction is as follows : Take a 
glass with a hollow belly, and thin long neck ; turn it up- 
side down, and put it, mouth down, belly up, into another 
glass containing water, so that the mouth of the first vessel 
touches the bottom of the other ; then let the neck of the 
first lean gently on the mouth of the second, so that it may 
be at rest ; for greater ease in doing this, let a little wax 
be put on the mouth of the second vessel, not though so 
that its mouth is quite closed up, lest, by preventing the 
transit of Air, the motion, of which we are now going to 
speak, and which is very gentle and delicate, be hindered. 

The first glass ought, before being placed in the second, 
to have its upper part (its belly) heated. After it is placed, 
the air (which had been expanded by the heating) will draw 
in and contract (after a sufficient time to allow for the 
extinction of the adventitious Heat) to the same extension 
or dimension as that of the ordinary outer Air at the 
moment of its insertion ; and will draw the water up to a 
proportionate height. There ought too to be attached to it 
a long narrow sUp of Paper, marked off with Degrees at 
pleasure. Then you will see, that as the temperature of the 
day grows colder or hotter, the air contracts from the Cold, 
expands from the Heat : and this will be exhibited by the 
ascent of the water when the air contracts, and its descent 
or depression, when the air expands. The sensibility of 
the Air, as to Heat and Cold, is so subtle and exquisite, 
that it far surpasses the human Touch : so that any ray of 
Sunlight, or Heat of breath, or, far more, Heat of the 
hand placed on the top of the Glass, directly and clearly 
depresses the water. And yet we think that the Spirit of 
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Animals has a still more exquisite sense of Gold and Heat, 
only that it is hindered and blunted by the mass of their 
bodies. 

xxxix. After Air, we think those bodies which, like snow 
and ice, are recently changed and congealed by Cold, are 
the most sensitive of Heat. For they begin to dissolve and 
melt under influence of any gentle warmth. After these 
follows, perhaps, Quicksilver; after it fat substances, oil, 
butter, &c. ; then wood ; then water. Lastly stones, and 
metals which do not readily grow hot, especially internally. 
But these retain the Heat they have once acquired for the 
greatest time ; so that Brick, Stone, or ignited Iron, 
plunged or thrown into a basin of cold water, retain their 
Heat, so as to be too hot to touch, for a quarter of au hour, 
more or less. 

xl. The less the mass of a body, the quicker it grows hot 
by approximation of a hot body. This shews that all Heat 
we know of is somehow averse to a tangible body. 

xli. Heat, as far as regards human sense and touch, is a 
shifting and relative thing ; so that warm water, if one's 
hand be cold, is felt to be hot ; if one's hand be hot, is felt 
to be cold. 

14. Any one naay readily see how deficient we are 
in History, when in the above Tables, besides that 
in the room of approved History, and sure Instances, 
we have sometimes inserted tales and reports, (al- 
ways, however, with the addition of a mark of 
doubtful credit and authority,) we are very often 
obliged to make use of such phrases as " Let ex- 
periment be tried," or "Let farther inquiry be 
made." 

15. We are wont to call the work and duty of 
these Three Tsblesj Presentation of Instances to the 
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Intellect . After Presentation made, Induction itself 
is to be set to work. For there must be found, on 
Presentation of each and all Instances, such a Nature 
as may be always present or absent when the given 
Nature is so ; which may increase and decrease with 
it; and which may be (as has been said above) a 
limitation of a more common Nature. Now if the 
mind tries to do this aflSrmatively from the beginning; 
(and when left to itself it is ever wont to do so ;) 
there will rise up Phantoms, Matters of Opinion, Con- 
ceptions ill defined, Axioms needing daily emenda^ 
tion ; unless one is allowed (as in the schools) to 
fight for what is false. And these will doubtless be 
better or worse according to the powers and strength 
of the Intellect which produces them. But it only 
belongs to God, the Bestower and Maker of Forms, or 
perhaps to Angels and Intelligences, to know Forms 
immediately and aflirmatiyely, and from the begin- 
ning of contemplation. But certainly it is above 
man ; to whom i t is permitted only to proceed fir st 
by Negatives, and laf»t ly to end with Affirmatives aft er 
everyTcmd ofexclugion. 

lO. And so there must be made an entire solution 
and separation of Nature ; not by fire, indeed, but 
by the mind, as by a Divine Fire. And so the first 
duty of true Induction (with a view to discovery of 
Forms) is the rejection or eaxlusion of single Natures, 
which are not found in any Instance in which the 
given Nature is present ; or which are found in any 
Instance from which the given Nature is absent ; or 
are found to increase in any Instance, while the 
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given Nature decreases; or to decrease, while the 
given Nature increases. Then after Rejection and 
Ea^clusion made in the proper ways, there will 
remain (as a Residuum) — volatile opinions having 
passed off like smoke — Form, affirmative, solid, 
true, and well limited. And this is a short matter 
to tell ; though one arrives at it after many windings. 
But we will try to omit none of those means which 
help towards the end. 

17. Moreover we must caution people, and warn 
them continually against taking what we say, when 
we attach so much importance to Forms, to refer to 
those Forms to which men's contemplations and 
thoughts have hitherto been accustomed. 

(i) For first we do not speak at present; of Copu- 
late FormSj which are (as we have said) the con- 
junction of simple Natures out of the common course 
of things, as those of a Lion, an Eagle, a Rose, Gold, 
and the like. For it will be time to treat of these 
when we have arrived at the Latent Processes^ and 
Latent StructureSy and the discovery of them, as 
they are found in concrete substances (as they are 
called) or Natures. 

(2) Nor, again, should what we say be understood 
(even as regards simple Natures) to mean Abstract 
Forms and Ideas, whether not limited in matter, or 
badly limited. 

(3) For when we speak of Forms, we mean nothing 
more than those Laws and Limitations of pure action 
which order and appoint any simple Nature ; as Heat, 
Light, Weight,- in every kind of susceptible matter 
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and subject. And so the Form of Heat or of Light 
is the same thing as the Law of Heat or of Light : 
nor, indeed, do ts^e ever withdraw or retreat from 
things themselves and the practical side of know- 
ledge. Wherefore, for example, when we say, in 
investigating the Form of Heat, " Reject Rarity,** 
or, " Rarity is no part of the Form of Heat f it is 
the same thing as if we said, " Man can superinduce 
Heat upon a dense body f or, on the other hand, 
" Man can take away or ward off Heat from a rare 
body." 

But even if our Forms seem to any one to have 
something abstract about them, in that they combine 
and conjoin things heterogeneous (for the Heat of 
Heavenly Bodies and of Fire seem very hetero- 
geneous ; the fixed redness of a Rose, or the like, and 
the apparent redness in a Rainbow, or in the rays of 
Opal, or Diamond ; or Death from Drowning, Hang- 
ing, the Sword, Apoplexy, or Atrophy ; and yet these 
agree in having the Nature of Heat, Redness, Death), 
let that man know that his is an Intellect caught 
and held back by habit, by the general condition of 
things, and by mere opinions. For it is most certain 
that these things, however heterogeneous and alien 
from one another, agree in having that Form or Law 
which orders Heat, Redness, or Death. Nor can 
man's power be emancipated and freed from the 
common course of Nature, and be expanded and ex- 
alted to new efficients, and new modes of operation^ 
except by revelation and discovery of Forms of this 
kind. And then, after this union of Nature, which 
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is the chief point of all, mention shall be made in 
the proper place both of the ordinary, and, still 
more, of the interior and truer divisions and veins 
of Nature. 

1 8. Now however must be set forth an Example 
of Exclusion or Rejection of Natures, which by the 
Tables of Presentation are found not to be of the 
Form of Heat. 

Meanwhile we must warn people, that not only 
is each Table sufficient for the Rejection of any 
Nature, but even any one of the single Instances 
contained in them. For it is manifest from what 
has been said, that every contradictory Instance 
destroys that hypothesis as to Form (which it contra- 
dicts). But nevertheless we sometimes, for clear- 
ness, and to shew more plainly the use of Tables, 
double or repeat the Ea^clusion. 

An Example of an Exclusive Table, or Refection of 
Natures from the Form of Heat. 

1. By the Sun's Bays, ryect Elementary Nature. 

ii. By common Fire, and especially by subterraneous Kre^ 
(which are most remote, and are most shut off from the rays 
of the Heavenly Bodies) reject Heavenly Nature. 

iii. By heating of every kind of Body (i. e. Minerals, 
Vegetables, exterior parts of Animals, Water, Oil, Air, and 
the rest), by approximation only to fire or other hot body ; 
r^ect all variety or more subtle texture of bodies. 

iv. By Iron and ignited Metals, which heat other bodies^ 
and yet are not at all lessened in weight or substance ; reject 
the imparting or mixture of the substance of another hot 
bodv. 
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V. By boiling Water and Air, and even by Metab and other 
solid bodies when heated, but not so as to ignite or become 
redhot ; r^ect light and the being luminous. 

vi. By the Rays of the Moon, and of other Stars (except 
the Sun), r^ect light and the being luminous. 

vii. By the comparative of ignited Iron, and of the flame 
of Spirits of Wine (whereof ignited Iron has more Heat and 
less Light ; flame of Spirits of Wine more Light and less 
Heat), ryect also light and the being luminous. 

viii. By Gold and other Metals when ignited, which are 
most dense of body in their whole {aecwndum toium), refect 
rarity. 

ix. By Air, which for the most part is found to be cold, 
and yet remains rare, refect also rarity. 

X. By ignited Iron, which does not expand in mass, but 
remains within the same visible dimensions ; reject local or 
expansive motion in the whole (secundum toturt^), 

xi. By expansion of Air in Heat-Glasses (Thermometers) 
and the like, where it is moved locally, and clearly expands, 
and yet gains no manifest increase of Heat ; reject also local 
or expansive motion in the whole (secundum totum). 

xii. By the ready warming of all bodies, without any 
notable destruction or alteration ; r^ect destructive Nature, 
or the violent communication of any new Nature. 

xiii. By consent and conformity of similar effects, produced 
by Heat and Cold ; r^ect both expansive and contracting 
motion in the whole {secundum, totum). 

xiv. By the kindling of Heat from rubbing bodies toge- 
ther ; reject Principal Nature, by which we mean that which 
is found existing positively in Nature, and is not caused 
by any preceding Nature. 

There are, too, other Natures: for we do not 
make perfect Tables, but only Examples. 

Each and all of the above Natures are not of the 
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Form of Heat. And man, operating upon Heat, is 
freed from all of them. 

194 In the Ea?cltmve Table are laid the founda- 
tions of true Induction^ which, however, is not com- 
pleted till we rest in the AflSrmative. Nor is the Ejp- 
elusive Table itself at all complete, nor can it be so at 
first. For the Ea^cltisive Table is clearly a Rejection 
of simple Natures. But if we have not as yet good 
and true conceptions of simple Natures, how can the 
Ea?clusive Table be rectified ? Some of the above (as 
the conceptions of Elementary Nature, of Heavenly 
Nature, of Rarity) are vague and iU defined. And 
so we, who are neither ignorant nor forgetful of the 
magnitude of the work we are attempting (viz. the 
rendering man's Intellect equal to things and Nature) 
do not in the least rest in what we have already 
taught ; but carry on the matter farther, and contrive 
and administer stronger aids for the use of the Intel- 
lect. These we will next subjoin. And certainly 
in the Interpretation of Nature the mind is to be so 
entirely prepared and formed, that it may both 
support itself in the proper steps of certainty, and 
also think (especially at first) that what it has de- 
pends much on what yet remains to be reached. 

20. Moreover, since Truth emerges more quickly 
from error than from confusion, we think it useful 
to grant permission to the Intellect, after having 
composed and weighed three such Tables of First 
Presentation as we have made, to gird itself up 
and attempt the Interpretation of Nature in the Af- 
firmative, both from the Instances in the Tables, and 
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from those which occur elsewhere. And thisPkind of 
attempt we are wont to call The Permission of the 
Intellect, or The Commencement of Interpretation^ or 
The First Vintage. 

First Vintage of the Form of Heat. 

It must be observed that the Form of a thing (as 
is clear from what has been said) subsists in each 
and all the Instances in which the thing itself sub- 
sists ; for otherwise it would not be Form : and so 
clearly no contradictory Instance can be alleged. 
And yet the Form is found to be far more con- 
spicuous and evident in some Instances than in 
others ; in those, that is, in which the Nature of the 
Form is less restrained and hindered and reduced to 
order by other Natures. Now we are wont to call 
Instances of this sort Glaring or Ostensive Instances. 
But now we must proceed to this the First Vintage 
of the Form of Heat. 

From , iiiSLlnsisnces^ each and all, it appears that 
ijhft IVnturft ^f vffh\o}^ TT<^i^t is a li mitation, is'^M o* 
tiojj* This is most clearly shewn in Flame, which 
moves perpetually; and in hot or boiling liquids, 
which also move perpetually. And it is also shewn 
in the rousing or increasing of Heat by means of 
Motion; as by bellows and winds: for which see 
Table iii. Inst. 29. Similarly in other manners of 
motion ; for which see Table iii. Instt. 28, 31, Again 
it is shewn in the extinction of Fire and Heat by all 
strong compression, which bridles and stops Motion : 
see Table iii. Instt. 30, 32. It is also shewn in this, 
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that every body is destroyed, or, at least strikingly 
changed by all strong and vehement Fire and Heat. 
Whence it is quite clear that through Heat tumu lt, 1 
perturbation, and violent motion arise in the inner! 
pa ^of the bod y, whifiti ^p r nffl/inoiiy f^iuiu inti/^iw^q 
di ssolution. 

Let what we have said about Motion (viz. that it 
is like a Genus to Heat) be understood not to mean 
that Heat generates Motion, or Motion Heat, (though 
this too may be true in some cases) ; b ut that essjem tial 
Heat, or the *' quid ipsum'^ of Heat, is Motion, and 
nothing e lse ; limited however by Differences, which 
we wi ll presen tly^6ub|oin,_after we have added som e 
caution^ for the avoid ing of ambiguity. 

Sensible Heat is a relative thing; and refers to 
man, not to the Universe : and is laid down rightly 
to be only the eflTect of Heat upon Animal Spirit. 
Farthermore, it is in itself a variable thing, as the 
same body (as Sense is predisposed) produces a per- 
ception either of Heat or of Cold ; as is clear from 
Table iii. Inst. 41. 

Nor indeed ought the communication of Heat, or 
its transitive Nature, by which a body applied to a 
hot body grows hot, to be confounded with the Form 
Heat. For Heat is one thing, and Heating another. 
For Heat is induced by Motion of attrition without 
any preceding Heat : whence Heating is excluded 
from the Form of Heat. And even where Heat is 
produced by approximation of a hot body, this is not 
caused by the Form of Heat; but it entirely depends 
on a higher and more common Nature ; viz. on a 
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Nature of Assimilation or Self-Multiplication: on 
which separate inquiry must be made. 

Farther ; the conception of Fire is vulgar and of 
no worth : for it is compounded of the concourse of 
Heat and Light in any body ; as in common flame 
and redhot bodies. 

And so every ambiguity having been removed, now 
at length we must come to the true Differences which 
limit Motion, and fashion it into the Form of Heat. 

i. Now the First Difference is this ; that Heat is 
expansive Motion, by which a body strives to dilate 
itself, and to occupy a larger sphere or space than it 
did before. Now i\m Difference is most shewn in 
flame, where the smoke, or thick vapour, is manifestly 
dilated and bursts into flame. 

It is shewn also in all boiling liquids, which 
clearly swell, rise, emit bubbles, and urge on the 
process of self-expansion, until they are turned into 
a far more extended and dilated body than the 
liquid itself; viz. into vapour, smoke, or air. 

It is also shewn in every kind of wood and com- 
bustible ; for in these exudation sometimes occurs, 
evaporation always. 

It is shewn too in the melting of Metals ; which, 
as they are of most compact body, do not readily 
swell and dilate : but still their spirit, after it is 
itself dilated and desires a still greater dilatation, 
forces and drives the more solid parts into a liquid. 
And if Heat be still more strongly applied, it dis- 
solves and turns much of them into vapour. 

It is shewn also in Iron or Stones : for these 
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though not liquefied or melted, are yet softened. 
The same thing happens to sticks, which become 
flexible if heated a little while in hot cinders. 

This Motion is, however, best observed in Air, 
which forthwith and plainly expands under a small 
degree of Heat^ as is seen Table iii. Inst. 38. 

It is also shewn in the contrary Nature of Cold. 
For Cold contracts every body and forces it into a 
narrower space : so that through intense Cold nails 
Ml out of walls ; brass cracks ; heated glass suddenly 
exposed to Cold cracks and breaks. Similarly Air 
contracts under influence of slight cooling: as is 
seen Table iii. Inst. 38. But on this shall more be 
said in inquiry into Cold. 

Nor is it wonderful if Heat and Cold produce 
many common actions (as to this see Table ii. Inst. 
3 a.) when two of the foWomug Differences, soon to 
be spoken of, are found to belong to either Nature ; 
although in this Difference of which we are now 
speaking their actions are diametrically opposite; 
for Heat gives expansive and dilating Motion, Cold 
a contracting and condensing Motion. 

ii. The Second Difference is a modification of the 
foregoing; viz. that Heat is expansive Motion (or 
towards the exterior), but under this law, that the 
body is borne upwards with it. For without doubt 
there are very many kinds of mixed Motion. For 
example: an arrow or javelin acquires a rotatory 
motion by progression, and a progressive one by 
rotation. Similarly the Motion of Heat is both ex- 
pansive and tends upwards. 
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But this Difference is shewn by putting tongs 
or poker into the fire. For if put in perpendicu- 
larly, with the hand above, they quickly bum the 
hand ; if sideways or from below, much more 
slowly. 

It is also conspicuous in distillation ^^ per descen- 
sorium,'' which men make use of for the more 
delicate flowers whose odour readily escapes. For 
industiy has discovered the plan of placing the fire 
over instead of under them, so that it should bum 
less. For not only does flame, but every kind of 
Heat tend upwards. 

Let an experiment on this be made in the con- 
trary Nature of Cold : viz. whether Cold does not 
contract the body downwards ; just as Heat expands 
it upwards. And so take two similar Iron rods, 
or tubes of Glass: heat them a little; place a 
sponge full of cold water, or some snow, over the 
one and under the other. For we think that the 
refrigeration will be more rapid at the extremities 
of that rod over which the snow is placed, than of 
that one under which it is placed : the contrary to 
the action of Heat. 

iii. The Third Difference is this. Heat is Motion, 
not expansive uniformly in the whole, but expansive 
through the lesser particles of the body ; and at the 
same time restrained, repelled, and reflected; so 
'that it obtains an alternative Motion, ever hurrying, 
striving, struggling, and irritated by repercussion; 
whence the fury of fire and Heat has its origin. 

This Difference is shewn most in flame and boiling 
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liquids : for these are in perpetual excitement, swell 
in small portions, and subside again. 

It is also shewn in those bodies, which are so 
tightly knit together, that when heated or ignited 
thej do not swell or dilate in bulk ; as in the case 
of ignited Iron, in which Heat is most violent. 

It is also shewn in the fact that during the coldest 
weather the (ire bums most brightly. 

It is also shewn in this ; that when air is expanded 
in the Thermometer without impediment or re- 
pulsion, (i. e. uniformly and equally,) Heat is not 
perceived. Also in confined winds, though they 
burst forth with the greatest violence, yet no re- 
markable Heat is perceived ; because in that case 
Motion takes place in the whole, and without 
alternating Motion in particles. And let experi- 
ment also be tried as to whether ilame. does not 
bum more briskly at the sides than in the middle of 
the flame. 

It is also shewn in the fact that any kind of burn- 
ing proceeds through minute pores of the body 
burnt ; so that burning undermines, penetrates, 
pierces, pricks, just as if it were an infinite number 
of needle-points. And so it comes, that all strong 
waters (if taken in due proportion to the body on 
which they act) exhibit the effects of Fire, through 
their corrosive and pungent Nature. 

And this Difference^ of which we are now speak- 
ing, is common with the Nature of Cold ; in which 
the contracting Motion is restrained by the resistance 
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of expansion ; just as in Heat the expansive Motion 
is confined by the resistance of contraction. 

And so whether parts of a body penetrate towards 
the interior or the exterior, the reason is the same ; 
though the force in the two cases is very differ- 
ent, arising from the fact that we have nothing here 
upon the surface of the earth that is intensely cold. 
See Table i. Inst. 27. 

iv. The Fourth Difference is a modification of the 
foregoing one: viz. this Motion of stimulation or 
penetration ought to be somewhat rapid, and not at 
all sluggish; and to take place through particles, 
which, though minute, are still not of extreme sub- 
tilty, but of rather larger dimensions. 

This Difference is shewn in comparing the effects 
of Fire with the effects of Time or Age. For Age 
or Time dry up, consume, subvert, reduce to ashes, 
as well as Fire ; nay iar more subtly ; but because 
Motion in their case is very sluggish, and in particles 
of great minuteness, Heat is not perceived. 

It is also shewn in comparison between the dis- 
solving of Iron and Gold. For Gold is dissolved 
vrithout excitement of Heat ; but Iron vrith vehe- 
ment excitement ; though they take about the same 
time. This is because in Gold the entrance of the 
acid of separation is gentle and subtly insinuating, 
and the particles of Gold yield easily: whereas in 
Iron the entrance is rough and with conflict, and 
the parts of Iron are more obstinate. 

It is also shewn (up to a certain point) in some 
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gangrenes and mortifications of flesh ; which, from 
the subtilty of the putrefaction, do not excite great 
Heat or pain. 

And let this be the First Vintage^ or Commence^ 
ment of Interpretation of the Form of Heat, made 
by the Permission of the Intellect. 

Now from this First Vintage the Form or true 
Definition of Heat (i. e, of Heat relative to the Uni- 
verse, not merely to man's senses) is briefly this. 
Heat is Motion, expansive, restrained^ and struggling 
through the lesser parts {of a body). Expansion is 
modified : t/iough eayninding in evert/ direction, yet 
it somewhat tends upwards. And that struggling 
through the parts is also modified : it may not be at 
all sluggish^ but vigorous and of some impetuosity. 

But as regards the practical side, the thing is the 
same. For this is the account of it. If in any 
natural body you can ea^cite the Motion of self^ilata" 
turn or eofpansion; and also can so repress that 
Motion, and turn it upon itself that that dilatation 
proceed unequally, pa/rtly taking pla^e, partly being 
repressed, without doubt you will generate Heat : 
and this ^without considering whether that body 
is elementary, (as they term it,) or imbued with 
celestial influence; whether luminous or opaque; 
rare or dense ; locally expanded, or contained 
within bounds of its first dimensions; verging 
towards dissolution, or remaining in its condition ; 
animal, vegetable, or mineral ; water, oil, or air ; or 
any other substance whatsoever that is susceptible of 
the aforesaid Motion. Sensible Heat, also, is the 
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same thing ; but under such relation as agrees with 
the Senses. 

But now we must proceed to farther helps. 

21. After the Tables of First Presentation^ and 
Rejection or Ejcclmion^ and also of the First Vintage 
made according to them ; we must proceed to the 
remaining helps of the Intellect for Interpretation of 
Nature and true and perfect Induction. And in 
setting forth these we will proceed, where Tables 
are required, with Heat and Cold ; but where there 
are only few examples required, we will proceed 
with all other subjects ; so that inquiry be not con- 
founded, and yet our teaching be within less narrow 
limits. 

We will speak, then, (i) of Prerogative Instances ; 
(2) of the Supports of Induction; (3) of the Rectifica- 
tion of Induction ; (4) of the Variation of Inquhy 
according to the Nature of the Subject ; (5) oi Prero- 
gative Natures^ with a view to investigation ; or of 
what is to be investigated first and what afterwards ; 
(6) of the Limits of Investigation^ or the Synopsis of 
all Natures in the Universe; (7) of Deduction to 
Practice^ or of what is arranged relatively to man ; 
(8) of the Preparations for Investigation; (9) of the 
Ascending and Descending Ladder of Axioms. 

22. First among Prerogative Instances we will set 
forth Solitary Instances. Those are Solitary which 
(i) exhibit the Nature under Investigation, in those 
subjects which have nothing in common with other 
subjects except that Nature itself: or again, (2) those 
which do not exhibit the Nature under Investiga- 



Digitized by 



Google 



[ 165 ] 

tioD, in those subjects which are like in all points to 
other subjects, except in that Nature itself. For it 
is clear that instances of this kind remove doubt, 
and accelerate and strengthen the Ea^cltcsive part : 
so that a few of them are a host. 

(i) For example: In Investigation into the Nature 
of Colour ; Solitary Instances are Prisms, crystalline 
Gems, which produce Colours, not only in them- 
selves, but when externally cast upon a wall. Dew, &c. 
For these have nothing in common with fixed Colours 
in Flowers, coloured Gems, Metals, Wood, &c. 
except Colour itself. Hence it is readily gathered 
that Colour is nothing but a modification of the 
image of Light incident and refracted ; in the former 
kind by different degrees of Incidence; in the latter, 
by various textures and structures of body. And 
these are Solitary Instances of resemblance. 

{%) Again, in the same Investigation, distinct veins 
of white and black in Marble, and variegations of 
Colour in flowers of the same species, are Solitary 
Instances. For white and black Marble, and white 
and purple spots in the Gillyflower, agree in almost 
every point except in Colour itself. Hence it is 
readily gathered that Colour has not much to do 
with the intrinsic Natures of any body, but only 
depends on the gross and as it were mechanical 
position of parts. And these Instances are Solitary 
in discrepant subjects. Both kinds we are wont to 
call Solitary Instances^ or Ferince^ to take a Teiin 
from Astronotners. 
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23. Secoud among Prerogative Instances we will 
place Migrating Insta7ices. These are those in which 
the Nature under Investigation migrates towards 
generation, when it did not exist previously: or, on the 
other hand, migrates towards corruption, when it did 
exist previously. And so in each division such In- 
stances are always twofold ; or rather, one Instance 
in motion or passage is carried on to an end op- 
posite to what it was before. Instances of this kind 
not only quicken and strengthen E^clusion^ but also 
drive Affirmation^ or the Form itself, into narrow 
limits. For it is necessary that the Form of a thing 
should be something which is conferred hy Migration 
of this kind ; or else removed and destroyed by it. 
And although every Ea^clmion promotes Affirmaiiony 
yet this is more directly the case in the same subject 
than in different ones. Now Form (as is clear from 
every thing we have said) by shewing itself in one 
case leads to all. And the more simple the Migra* 
tion, the more valuable the Instance. Besides, 
Migrating Instances are of great use for the practical 
side ; for when they set forth the Form joined with 
that which causes or takes it away, they clearly point 
out practice in some cases ; from which the transi- 
tion to the cases nearest to them is easy. There 
is, however, some danger in these Instances, which 
requires caution ; viz. the danger of reducing Form 
too much to an Efficient, and of filling, or at least 
tinging the Intellect with a false opinion about 
Form, from regarding the Efficient, which is always 
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laid down to^ be nothing more than the vehicle or 
bearer of the Form. But this is easily remedied by 
means of properly conducted Ea?clu$ion. 

And now we must give an example of a Migrating 
Instance. Let the Nature sought be Whiteness, 
A Migrating Instance towards generation is Glass 
unbroken, and Glass powdered. Similarly^ Water 
in its natural state, and Water beaten into foam. 
For Glass unbroken, and Water in its natural state, 
are transparent, not white; Glass powdered, and 
Water in foam, are white, and not transparent. And 
so inquiry must be made as to what has happened to 
Glass or Water from that Migration. For it is clear 
that the Form of Whiteness is brought in by that 
contusion of Glass and agitation of Water. For 
nothing is found to have been added except the 
diminution of the parts of Glass and Water, and the 
insertion of Air. Nor is it small progress towards 
discovery of the form of Whiteness, that two bodies, 
transparent in themselves, more or less, (i. e. air 
and water, or air and glass,) if put together in 
minute portions, should exhibit Whiteness by the 
unequal refraction of rays of light. 

But in this matter we must give also an example 
of the danger and the caution of which we have 
spoken. Doubtless it will readily here occur to an 
Intellect depraved by efficients of this kind, that Air 
is always required to produce the form of White- 
ness : or that Whiteness is generated only by trans- 
parent bodies : views which are entirely false, and 
proved so by many exclusions. But it will rather 
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appear (putting Air and the like aside) that bodies 
entirely even, in such portions as affect vision, are 
transparent ; but that bodies uneven, and of simple 
texture, are white; that bodies unequal, and of 
compound texture, but in order, shew all colours 
except black ; but that bodies unequal, and of 
compound texture, without order and confiised, are 
black. And so an example has now been given 
of a Migrating Instance towards generation in the 
required Nature of Whiteness. A Migrating In- 
stance towards corruption in the same Nature of 
Whiteness is dissolving froth or snow : for the water 
loses its whiteness, and takes its transparency after 
it becomes whole and without air. 

Nor is this anyhow to be passed by, that under 
Migrating Instances ought to be comprehended not 
only those which migrate towarfs generation and 
privation, but those also which migrate towards 
increase and decrease; as these too help towards 
the discovery of Form, as is quite plain from the 
definition of Forms given above, and from our Table 
of Degrees. And so Paper which, while dry, is 
white, but when wetted (by exclusion of air and 
admission of water) is less white, and tends more 
towards transparency, is of the same use with the 
Instances given above. 

24. Third among Prerogative Instances we will 
place Ostensive Instances, which we mentioned in 
the First Vintage of HeaU and which we also call 
Glaring {elucescentuB), or liberated and predominant 
Instafices. These are those which shew the Nature 
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required bare and substantial, and in its exaltation, 
or the height of its power; i. e. emancipated and 
liberated from impediments, or at least triumphing 
over them, suppressing and restraining them by the 
force of its own virtue. For as every body is 
susceptible of many copulate Forms of Natures 
in the concrete; it follows that one drives back, 
depresses, breaks, and binds another ; whence each 
particular Form is obscured. But there are some 
subjects found, in which the Nature required is above 
all others in vigour, either through absence of im- 
pediment, or predominance of virtue. And these 
Instances are the most Ostensive of Form. But in 
these also caution is to be observed, and the im- 
petuosity of the Intellect to be restrained. For 
whatever shews Form, and forces it forward, so that 
it should seem to meet the Intellect, must be re- 
garded as suspicious^ and recourse must be had to 
severe and diligent Ea^dusion. 

For example. Let the nature investigated be 
Heat. An Ostensive Instance of ** motion of ex- 
" pansion" (which, as we said above, is the chief 
part of the Form of Heat) is the Thermometer. For 
flame, though it manifestly shews expansion, yet, 
from its momentary extinction, does not shew the 
progress of expansion. And hot water, from the 
easy transition of Water into steam and air, does 
not so well shew the expansion of Water in its own 
body. Again, ignited Iron, and the like, not only 
do not shew progress, but on the contrary, through 
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their Spirit being repressed and broken by their com- 
pact close parts (which tame and bridle expansion) 
the expansion is not at all noticeable to the senses. 
But the Thermometer clearly shews expansion in 
Air, and that too conspicuous, and progressive, 
durable, and not transient. 

Again, for example ; Let the Nature investigated 
be Weight. An Ostensive Instance of Weight is 
Quicksilver. For it far exceeds all things in Weight, 
except Gold; which is not much heavier. But 
Quicksilver is a more signal Instance for indicating 
the Form of Weight than Gold is ; for Gold is solid 
and consistent, qualities which seem to be referred 
to Density ; while Quicksilver is liquid, and teeming 
with Spirit, and yet far exceeds in gravity the 
Diamond and those things which are accounted 
most solid. Hence it is shewn that the Form of 
Gravity or Weight dominates simply over the 
quantity, not over the close consistency of Matter, 

25. Fourth among Prerogative Instances we will 
place Clandestine Instances, which we also are wont 
to call Instances of the Tunlight. These are, as it 
were, opposed to Ostensive Instances. For they ex- 
hibit the required Nature in its lowest vigour, in its 
cradle, so to speak, and rudimentary; struggling 
and making a sort of first attempt, but lying hid 
under a contrary Nature, and subordinate to it. 
Instances of this class are of very great importance 
for the discovery of Forms ; because as the Ostensive 
lead readily to Differences^ so the Clandestine lead 
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best to Genera^ i. e. to those common Natures of 
which the Natures inquired into are nothing but 
limitations. 

E. g. Let the Nature required be Consistency, or 
that which limits itself, as opposed to liquid or 
fluid. Clandestine Instances are those which shew 
some weak and infirm degree of Consistency in a 
fluid ; like water-bubbles, which are a kind of con- 
sistent and limited pellicle, made of the substance 
of Water. Similar instances are dropping liquids, 
which if there is water to follow, lengthen them- 
selves out into a very thin thread so as not to break 
the continuity of the water ; but if water enough be 
not forthcoming to follow, it fells in round drops, 
the figure which best sustains water against separa- 
tion of its particles; and at the moment of the 
breaking of the thread of water, when the falling 
in drops begins, the water itself recoils upwards to 
avoid breach of continuity. Farthermore, in Metals, 
which when melted are liquid, but more tenacious, 
liquefied drops often contract upwards and so re- 
main. There is something of the kind, too, in the 
Instance of the looking-glasses, which boys are wont 
to make between rushes with spittle, and in which 
the Consistency of the pellicle of water is seen. But 
this is shewn far better in that other child's pas- 
time — ^when they take water, made a little more 
tenacious by means of soap, and blow into it through 
a hollow reed, so as to form of the water a kind of 
Castle of Bubbles; for it assumes so much Con- 
sistency by the introduction of air, that it may be 
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thrown some little distance without bursting. And 
this is best perceived in frost and snow : for these 
acquire so much Consistency that they can almost 
be cut; and yet are bodies formed of air and 
water, two liquids. And all these instances shew 
clearly that the conceptions of Liquid and Con- 
sistent are only vulgar, and adapted to the senses ; 
and that all bodies really avoid and shun discon- 
tinuation ; that in homogeneous bodies, like liquids, 
this is weak and infirm; but in bodies com- 
pounded of heterogeneous substances more vi- 
gorous and strong : because the introduction of 
the heterogeneous binds bodies together, while the 
entrance of the homogeneous looses and relaxes 
them. 

Similarly, for example : let the required Nature 
be Attraction or Coition of bodies. The most remark- 
able Ostensive Instance of its Form is the Magnet. 
Now the contrary nature to Attraction is non- 
attraction, though in a like substance : as Iron does 
not attract Iron, nor Lead Lead, nor Wood Wood, 
or Water Water. A Clandestine Instance is the 
Magnet armed with Iron, or rather the Iron in an 
armed Magnet. For its Nature is such that an 
armed Magnet at some distance does not attract 
Iron more strongly than one not armed. But if 
the Iron be put nearer, so as to touch the Iron in 
the Armed Magnet, then this latter will sustain a 
far greater weight of Iron than the single unarmed 
Magnet can ; in consequence of the similitude of 
substance of Iron against Iron. This operation 
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is entirely Clandestine, and latent in tbe Iron before 
the application of the Magnet. And so it is mani- 
fest, that the Form of Coition is something vigorous 
and strong in a Magnet, weak and latent in Iron. 
It is likewise observed that little wooden arrows 
without an Iron point when shot out of great 
mortars, penetrate more deeply into wood (as into 
ships' sides, &c.) than the same arrows tipped with 
Iron, because of the similitude of the substance of 
wood to wood, although this was previously latent 
in wood. Likewise, though Air or Water do not 
manifestly attract Air or Water in the mass, yet one 
bubble when it approaches another dissolves it more 
readily than if that other bubble were absent, in 
consequence of the appetite of coition of Water with 
Water, Air with Air. And Clandestine Instances of 
this kind (which are of noblest use, as has been 
said) make themselves most conspicuous in small 
and subtle portions of bodies: because greater 
masses of things follow more general and catholic 
Forms — as shall be said in the proper place. 

26. Fifth among Prerogative Instances we will place 
Constitutive Instances^ which we are also wont to call 
Maniptdar, These are those which " constitute" one 
species of the nature inquired into as a sort of lesser 
Form. For as legitimate Forms (which are always 
convertible with Natures inquired into) lie deep, and 
are hard to be discovered ; things and the weakness 
of man's Intellect demand that particular Forms, 
which gather together Ilandfuls of certain (not all) In- 
stances into some common conception, should not be 
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neglected, but diligently noted. For whatever unites 
Nature, though by imperfect means, paves the way 
to the discovery of Forms. And so Instances which 
are useful for this are of no contemptible power, but 
have some Prerogative. 

But in these great care must be used, lest the In^ 
tellect of Man, after it has discovered several of these 
particular Forms, and thence has parted or divided 
the Nature inquired into, should rest entirely therein, 
and not gird itself up to the legitimate discovery of 
the great Form ; and take it for granted that Nature 
is from its very roots multifold and divided, and 
reject with disgust any farther union of Nature, as a 
matter of useless subtil ty, verging towards empty 
abstraction. 

For example; Let the Nature inquired into be 
Memory^ or that which rouses and aids it. ConsH" 
tutive Instances are, (i) Order or Distribution, which 
clearly assists Memory. Also Common-Places in 
artificial Memory; and these may be either Places 
in their ordinary sense of the term, as a Door, a 
Comer, a Window, &c.; or familiar and well-known 
persons ; or any thing else you like (so long as a 
fixed order be kept) as animals, herbs ; even words, 
letters, symbols, historic personages, Ac; though 
some of these are more, some less fit and convenient. 
Places of this kind strikingly aid the Memory, and 
exalt it far beyond its natural strength. Also verse 
is recollected and learnt by heart more easily than 
prose. And from this Handful of three Instances ; 
Order, Places of Artificial Memory, and Verse, is 
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constituted one species of help to Memory. And 
this species may be rightly called **the cutting away of 
the indefinite.** For when any one strives to remem- 
ber or to recall to mind any thing, if he has no pre- 
vious conception or perception of what he is seeking, 
be seeks and labours, and runs to and fro indefinitely: 
but if he has any previous conception, the indefinite 
is directly cut off; and the wandering of Memory 
brought within narrower limits. Now in these 
three aforesaid instances, the previous conception 
is perspicuous and certain. In the first there ought 
to be something agreeing with Order ; in the Second 
an Image bearing some relation or agreement with 
those determined Places ; in the third words which 
fall into verse. And so the indefinite is cut away. 

(2) Other Instances will give a second species; that 
whatever brings the Intellect to something that 
strikes the senses (a plan which also flourishes much 
in Artificial Memory) helps Memory. 

(3) Other Instances vnll give a third species ; as 
those which make an impression by a powerful affec- 
tion ; i. e. those which cause Fear, Wonder, Shame, 
Delight, help Memory. 

(4) Other Instances will give a fourth species; that 
those things which are most impressed on a pure 
mind, i.e. one but little occupied before and after; 
as what is learnt in childhood, or what we fancy 
before sleep, or the first time of anything happening; 
these cling most tightly to the Memory. 

(5) Other Instances veill give a fifth species; that 
a multitude of circumstances, or Handles, helps 
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Memory, as writing in paragraphs, reading, or re- 
citation aloud. 

(6) Lastly, other Instances will give a sixth species; 
that what is expected and rouses attention, is better 
fixed than what flits by. And so if you were to 
read a writing twenty times through, you would not 
learn it by heart so readily, as if you were to read it 
ten times, trying between each reading to say it off, 
and looking at the book, where Memory fails. 

So that there are, as it were, six lesser Forms of 
those things which help Memory : i. The cutting 
away of the Indefinite ; 2. The leading the Intellect 
to the sensible ; 3. Impression on a strong affection ; 
4. Impression on a disengaged mind; 5. A multitude 
of Handles ; 6. Anticipation. 

In like manner, for example, let the Nature 
inquired into be Taste, or the act of Tasting. The 
following Instances are Constitutive. He who cannot 
smell, and is deprived of that sense naturally, does 
not perceive, or distinguish by Taste rancid or putrid 
food ; nor Garlic, or Roses, or the like. Again, they 
who have their nostrils accidentally stuffed up by 
the descent of Rheum, do not discern or perceive 
anything putrid or rancid, or sprinkled with Rose- 
water. Again, they who are affected by a cold of 
this kind, if when they have any thing foetid or 
strong-smelling in their mouth, or on their palate, 
they blow their noses violently, they at that instant 
have a clear perception of the rancidity or odour. 
These instances will give and constitute this species, 
or rather part of Taste; that the sensation of Tasting 
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is nothing but an internal smelling, which pass^ and 
descends from the higher passages of the nostrils 
into the mouth and palate. On the contrary, they 
whose sense of smell is wanting or stuffed up, per- 
ceive, as well as any one else, what is salt, sweet, 
pungent, acid, rough, bitter, and the like. So that 
it is clear that the sense of Taste is a compound of 
internal smell, and of some kind of exquisite Touch, 
of which we need not here speak. 

Likewise, for example; let the Nature inquired 
into be Communication of quality without mixture of 
substance. The Instance of Light will give or con- 
stitute one species of C!ommunication ; Heat and 
the Magnet, another. For the Communication of 
Light is momentary, and perishes directly on removal 
of the original Light. While Heat and Magnetic 
power, when they have been transmitted, or rather, 
called out in another body, abide and remain no 
short time after the first motive power has been 
taken away. 

Finally ; the Prerogative of Constitutive Instances 
is very great ; for they are those which are of most 
avail both for Definitions (especially partial ones), and 
for Divisions or partitions of Natures, as to which 
Plato said not amiss ** that he is to be counted as 
Godlike, who knows well how to define and divide." 

%y. Sixth among Prerogative Instances we will 
place Conformable or Proportionate Instances, which 
we are also wont to term Parallels, or Physical Si- 
militudes. These are those which shew likenesses 
and connexions of things, not in the lesser Forms, 
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as the Constitutive Instances do, but simply in the 
concrete. And so they are like first and last steps 
towards the union of Nature. Nor do they establish 
any Axiom immediately from the beginning; but 
only indicate and observe a certain consent of bodies. 
And yet though they be not of much avail for the 
discovery of Forms; nevertheless they reveal with 
great advantage the fabric of the parts of the Uni- 
verse, and exercise a sort of Anatomy on its mem- 
bers ; and thence sometimes lead us on as by the 
hand to sublime and noble Axioms; especially to 
those which relate to the construction of the World, 
rather than to simple Natures and Forms. 

For example; the following are Conformable 
Instances ; a Lens, and an Eye ; the formation of the 
Ear, and Places which have an Echo. From this 
conformity, beside the observation of likeness, which 
is useful for many things, it is easy to go on to collect 
and form this Axiom — ^that the organs of the senses 
and those bodies which beget reflexions to the senses 
are of like Nature. Again: the Intellect admonished 
by this instance rises with no difficulty to some 
higher and nobler Axiom — ^namely, to this, that 
there is no difference between the consents or sym- 
pathies of bodies having senses, and of bodies inani- 
mate, and without senses, except that the former have 
Animal Spirit added to a body fitly arranged for it ; 
while from the latter it is absent. So that there could 
be as many senses in Animals as there are sympathies 
in inanimate bodies, if there were perforations in 
animated bodies to let the Animal Spirit pass 
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through into the member fitly arranged for it, as 
into its own and proper Instrument. And again, 
there are as many motions in inanimate bodies, 
which have no Animal Spirit, as there are senses 
in animals; although there ought ta be far more 
kinds of motion in inanimate bodies, than senses 
in animate, because of the small number of 
the organs of sense. And a very clear example 
of this is shewn in pain : for there are very 
many kinds of pain in animals, and various cha- 
racteristics of it, (as there is one pain of burning, 
another of intense cold, a third of pricking, an- 
other of squeezing, another of stretching, &c.) and 
it is most certain that all these (as far as motion 
goes) are present in inanimate bodies ; as in wood 
or stone when burnt, or frozen, punctured or cut, 
bent or pounded, &c.) — though sensation does not 
belong to them, by reason of the absence of Animal 
Spirit. 

Again; the Boots and Branches of Plants, wonder- 
ful as it may seem to say so, are Confomiahle In- 
stances. For all vegetables swell, and throw out 
shoots all round both upwards and downwards. Nor 
is there any other difference between Roots and 
Boughs than this, that the Root is buried in the earth, 
and the Boughs are exposed to air and sun. For if 
any one takes a tender and vigorous Bough of a tree, 
and turns it towards the earth, it produces directly a 
Root, not a Bough, even if it be not fixed to the 
ground. And vice versa ; if earth be placed over a 
Plant, and it be so blocked up by stone or other hard 
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substance, as to restrain it, so that it cannot throw 

« 

out its leaves upwards, it will put forth Branches 
into the air downwards. 

Again ; the Gum of trees, and many kinds of Gems 
in rocks are Conformable Instances. For they are 
both of them nothing but exudations and filtering 
of juices ; the first, juices of trees, the second, 
of stones ; whence cleanness and brightness are 
produced in both by a delicate and careful filter- 
ing. For from the same cause it arises that the 
hair of animals is not so beautiful, or of so vivid a 
colour, as the plumage of many birds ; because juices 
do not filter so delicately through skin as through 
quill. 

Again ; the Fins of Fish and the Feet of Quadrupeds 
are Conformahle Instances; so are the Feet and Wings 
of Birds; to which Aristotle has added the four coils 
in the motion of serpents. So that in the fabric of 
the Universe the motions of living beings seem for 
the most part to be effected by four joints or bond- 
ings. 

Again ; Teeth in Beasts, and Bills of Birds are 
Conformable Instances ; from which it is clear that 
in all perfect Animals there fiows some kind of hard 
substance towards the mouth. 

Again ; the likeness and conformity of Man to a 
Plant turned upside down is not absurd. For the 
head is the root of the nerves and faculties of ani- 
mals ; while the seed-bearing parts are lowest, if you 
do not reckon the extremities of legs and arms. In 
a Plant, the root (which stands for the head) is 
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regularly placed in the lowest position ; the seeds in 
the highest. 

Lastly; this we must ever teach and often ad- 
monish ; that men's diligence in inquiry and gather- 
ing together of Natural History must be forthwith 
entirely changed, and turned to the contrary of the 
manner now in use. For up to this time the in- 
dustry of men has been great, and very curious in 
marking the variety of things, and explaining the 
accurate differences of animals, herbs, and fossils, the 
chief part of which are the mere sport of Nature, 
rather than serious and of any use towards the 
Sciences. Such things certainly tend to our enjoy- 
ment, and even sometimes to practical use; but 
little or nothing towards an insight into Nature. 
And so our labour is to be entirely turned to in- 
quiry into and notice of similitudes and analogies, 
both in the whole and in the parts of things : for 
these are they which unite Nature and begin to 
establish Sciences. 

But in these very grave and severe care must be 
taken, that those things be taken for Conformable 
and Proportionate Instances which denote physical 
Similitudes^ as we said at the beginning; i. e. Simili- 
tudes real and substantial and deep in Nature, not 
chance and superficial ones ; much less superstitious 
or curious, such as the writers of Natural Magic, 
(men of the greatest levity, and scarcely to be men- 
tioned in matters so serious as these we now are 
treating of,) parade everywhere, describing and even 
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sometimes inventing, with much vanity and folly, 
empty Similitudes and sympathies of things. 

But leaving these things ; even in the very figure 
of the World in its greater parts, Conformable In- 
stances are not to be neglected : as Africa, and Peru 
with the continent which stretches to the Straits of 
Magellan: for each region has similar Isthmuses, 
and similar Capes, which is no mere accidental oc- 
currence. So too the New and the Old World are 
Conformable in this, that both Worlds are broad and 
extended towards the North, but narrow and pointed 
towards the South. 

Again ; we have most noble Conformable Instances 
in the intense Cold in the middle region of the air 
(as they call it) and those most violent Fires which are 
often found to burst forth from subterranean places : 
two things which are ends and extremes ; i. e. the 
Nature of Cold towards the circuit of Heaven ; the 
Nature of Heat towards the bowels of the Earth ; 
by " Antiperistasis" or rejection of contrary Na^ 
ture. 

Lastly ; in the Axioms of Sciences the Conformity 
of Instances is worthy of notice: just as the figure 
of Rhetoric called irap aTrpoa-ioKtrrov is Conformable 
to the figure of Music called *^ sliding from the close 
or cadence.*' In like manner, the Mathematical 
Postulate, ''those things which are equal to the 
same, are equal to one another/' is dmfwmable to 
the construction of the Syllogism in Logic; for it 
unites those Terms which agree in a Middle Term. 
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In conclusion, a certain sagacity is very useful in 
most cases, for collecting and bunting out Conformi- 
ties and Physical Similittides. 

28. Seventh among Prerogative Instances we vi^ill 
place Singular Instances ; which we also are wont to 
call Irregtdar or Heteroclite (taking a word from the 
Grammarians). These are those which exhibit 
bodies in the concrete; bodies which seem to be 
extravagant, and as it were abrupt in Nature, and 
to have very little in common with other things of 
the same kind. Conformable Instances are each 
like other ; Singtilar Instances are each like itself. 
And the use of them is like that of Clandestine In- 
stances ; viz. to bring forth and unHe Nature for the 
discovery of Genera, or common Natures, to be 
limited afterwards by means of true Differences. 
For we may not desist from inquiry, until the pro- 
perties and qualities found in things of this kind, 
and which may be counted as miracles of Nature, 
are reduced and comprehended under some certain 
Form or Law ; so that all irregularity or singularity 
be found to depend upon some common Form; 
while that miracle lies, finally, only in accurate dif- 
ferences, degrees, and uncommon coincidences, not 
in the species itself: whereas now men's thoughts go 
no farther than to lay down such things as secrets 
and mighty deeds of Nature, as things without 
cause, and as exceptions to general rules. 

The Sun and Moon, among Stars ; the Magnet 
among Stones ; Quicksilver among Metals ; the 
Elephant among Quadrupeds ; the ^ Sensus Veneris" 
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among the kinds of Touch ; the Scent of Dogs among 
the kinds of Smell ; are examples of Singular In- 
stances, The letter S, too, is held by the Gram- 
marians to be Singtdar; on account of its ready 
composition with two, sometimes with three con- 
sonants ; a thing which no other letter allows. 

Instances of this kind are to be accounted of very 
great value, because they sharpen and enliven in- 
quiiy, and cure the Intellect when injured by habit 
and the common course of things* 

29. Eighth among Prerogative Instances we will 
place Deviating Instances; i. e. Errors of Nature, 
things strange and monstrous, wherein Nature de- 
clines and turns aside from her ordinary course. For 
the Errors of Nature differ from Singular Instances 
in this, that the latter are miracles of species^ the 
former, miracles of individuals. Their use, however, is 
almost the same ; for they rectify the Intellect against 
Habit, and reveal common Forms. Nor may we in 
these desist from inquiry, until the cause of this 
kind of deviation be discovered. But that cause 
does not reach to Form properly, but only to the 
Latent Process towards Form. For he who knows 
the ways of Nature will with greater readiness 
observe her deviations from the way. And again : 
he who knows her deviations will describe her ways 
with the greater accuracy. 

And they differ also from Singtdar Instances in 
this; that they far more assist practice and the 
active side. For to generate new species would be 
a very arduous task; but to vary known species. 
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and to produce thence many things rare and un- 
wonted is less arduous. The transition from the 
miracles of Nature to those of Art is easy. For if 
Nature is once taken in her variation, and the 
reason of it is clear ; it will be easy to lead Nature 
by means of Art to that point to which she had 
wandered by accident. And not only to that pointy 
but to others also : for Errors in one direction shew 
and open the way to Errors and deflections in every 
direction. 

Here, however, there is no need for examples, on 
account of the abundance of cases. For a collection 
or particular Natural History of all monstrosities 
and prodigious births of Nature must be made ; and 
finally, of all novelties, rarities, and things unwonted 
in Nature. And this, moreover, must be done with 
the most severe selection, so as to create confidence. 
And those are most to be suspected which depend 
in any way whatever upon Religion — like the pro- 
digies of Livy : and no less those which are found in 
the writers of Natural Magic, or even of Alchemy, 
and men of that kind ; who are a sort of suitors and 
lovers of Fables. But our Instances must be drawn 
from grave and trustworthy History and faithful 
Narration. 

30. Ninth among Prerogative Instances we will 
place Frontier Instances ; which we are also wont to 
call Participles. These are those which exhibit such 
kinds of bodies as seem to be compounded of two 
kinds, or to be rudiments between two kinds. These 
can be rightly counted among Singvlar Instances, or 
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Heteroclites: for they are in the whole system of 
things rare and extraordinary. Yet for their dignity 
they are to be treated and placed apart. For they 
indicate best of all the composition and fabric of 
things, and suggest causes for the number and 
quality of the ordinary species in the World, and 
draw the Intellect from what is to what can be. 

Examples of these are ; Moss, between corruption 
and a plant ; some Comets, between stars and ignited 
meteors ; Flyingfish, between birds and fishes ; Bats, 
between birds and quadrupeds ; 

Simla qaam similis, tarpiBsima bestia, nobis ; 
Biformed Of&pring, and Mongrels of different species; 
and the like. 

31. Tenth among Prerogative Instances we will 
place Instances of Power ^ or of the Fasces^ taking a 
word from the insignia of empire ; which we are also 
wont to call the Wit or th^ Hand of Man. These 
are works of greatest nobleness and perfection, and, 
as it were, the masterpieces in each Art. For as it 
is the chief thing that Nature should subserve to 
the affairs and wants of man ; it is quite fitting that 
works which have been now for a long time in 
man's Power (like provinces before occupied and 
reduced) should be noted and numbered ; especially 
those which are most polished and perfect : because 
the passage from these to what is new and hitherto 
undiscovered is easier and nearer. For if any one 
be willing earnestly and strenuously to push on 
his design after attentive contemplation of these 
works; the result will certainly be that he will 
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either carry them on far beyond ; or turn them to 
something bordering upon them ; or even apply and 
transfer them to some more noble use. 

Nor is this the end. For even as the Intellect is 
roused and elevated by rare and unwonted works of 
Nature to inquire into and discover Forms which can 
contain them, so too this is the case in the excellent 
and admirable works of Art. Nay it is far more 
so; for the manner of making and constructing 
such miracles of Art is for the most part plain ; 
while generally the method is more obscure in the 
miracles of Nature. Still the greatest care must be 
taken in these veiy cases, not to depress the Intel- 
lect, and, as it were, fix it to the ground. 

For there is a danger lest by works of Art of this 
kind, which seem like summits and pinnacles of 
human industry, the Intellect should be astonished 
and bound down, and bewitched respecting them; 
and so not be able to femiliarise itself to other 
things, but should think that nothing of that kind 
can be done, except by those very means which have 
effected what it admires, if only greater diligence 
and more accurate preparation be used. 

On the other hand, this must be laid down for 
certain: that the ways and methods of effecting 
things and producing results, as yet discovered and 
noted, are for the most part poor and little matters ; 
and that all greater power depends, and is in due 
order derived from the fountains of Forms, of which 
none have yet been discovered. 

And so, as we have said elsewhere, he who thinks 
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of sach machines and battering-rams as the ancients 
had ; even though he did this most earnestly, and 
spent his life upon it, would yet have never hit upon 
the discovery of Cannon, acting by means of gun- 
powder. Nor, again, would he, who had fixed his 
mind and observation on woollen manufactures and 
cotton, ever by means of them have discovered the 
Nature of the Silkworm or of Silk. 

Wherefore, all discoveries which can be counted 
as most noble (if you observe) have come to light 
not at all through feeble polishing and extension of 
Arts, but altogether by chance. For nothing imi- 
tates or anticipates chance, which is wont only to 
act at long intervals of ages, except the discovery of 
Forms. 

There is no need to adduce instances in particular 
of this kind, for there are plenty of them. For this 
is the course to be followed: Let all Mechanical 
and even Liberal Arts (as far as they are Practical) 
be visited and closely examined ; and thence there 
must be made a Collection or Particular History of 
Great Works and Masterpieces, and of those which 
are the most perfect in each; together with the 
modes of carrying them into effect or operation. 

And we do not bind down the diligence, which is 
to be exerted in such a compilation, to those works 
only which are regarded as Masterpieces and Secrets 
of each Art, and which excite wonder. For wonder 
is the offspring of rarity ; for what is rare, though 
in kind it be of a common Nature, excites wonder. 

On the contrary, that which is really wonderful 
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by reason of the discrepancy between its species and 
others, if it be in everyday nse, is but carelessly 
observed. Moreover the Singular Instances of Art 
ought to be observed no less than those of Nature, 
of vehich we have before spoken. And just as we 
placed the Sun, the Moon, the Magnet, &c., things 
most ordinary, yet almost of a singular Nature, 
among the Singular Instances of Nature ; so the 
same thing must be done with the Singtdar Instance 
of Art 

For example; Paper is a Singular Instance of 
Art: a common thing enough. If you consider 
diligently, you will see that artificial materials are 
either quite woven with woof and warp ; like Silk, 
Wool, Linen, and the like ; or are coagulated from 
concrete juices; like Brick, Earthenware, Glass, 
Enamel, Porcelain, and the like; which, if well 
united, are bright; if not, are hard certainly, but 
take no polish. And yet all those things which 
are made from concrete juices are brittle, and 
nohow coherent and tenacious. On the contrary, 
Paper is a tenacious body, which may be cut and 
torn ; so that it imitates and almost rivals the skin 
or membrane of animals, or the leaf of vegetables, 
and such works of Nature. For it is neither brittle 
like Glass, nor woven like Cloth; but has fibres 
certainly, not distinct threads, after the fashion of 
natural materials : so that scarcely anything similar 
to it can be found among artificial materials, and it 
is quite Singular. And those certainly are to be 
preferred among artificial works, which approach 
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most Dearly to the imitation of Nature, or, on the 
other hand, powerfully rule her and change her 
course. 

Again ; among Instances of maris Wit^ and Hand, 
Juggling and Diversions are not entirely to be 
despised. For some of them, though in use light 
and ludicrous, yet in information may be valuable. 

Lastly; things Superstitious, and (taking the word 
in its ordinary sense) Magical, are not to be alto- 
gether omitted. For though things of this kind be 
deeply buried beneath a vast heap of lies and fables ; 
yet one must look into them a little, to see if there 
be not underneath, and hidden in some of them, some 
natural operation: as in fascination ; in the strength- 
ening of Imagination ; the sympathy of distant ob- 
jects ; the communication of impressions from spirit 
to spirit, no less than from body to body ; and the 
like. 

32. From the above it is clear that these five In- 
stances justgiven (the Conformable, Sinytdar,Deviatingi 
Frontier Instances, and the Instances o{ Power) ought 
not to be held back tilt some certain Nature is under 
inquiry; (as those we first set forth, and as the 
most of those yet to follow, ought to be) but a 
collection of them, like a particular Natural History, 
is to be made from the beginning; so that they 
may digest the matter that enters the Intellect, and 
correct the faulty condition of the Intellect itself; 
for it must needs be imbued, infected, and at length 
perverted and distorted by daily and customary 
impressions. 
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And so these Instances are to be applied like 
some preparative, to rectify and cleanse out the 
Intellect. For whatever leads the Intellect aveay 
from what is customary, smoothes and levels its 
area, for it to receive the dryland pure light of 
true conceptions. 

Farthermore, Instances of this kind prepare and 
make the way for the operative branch ; as we will 
say in its proper place, when we speak of Deduction 
to Practice. 

33. Eleventh among Prerogative Instances we 
will place Accompanying and Hostile Instances; 
which we are also wont to term Instances of fixed 
Propositions. These are such as exhibit some body 
or concrete, in which the Nature sought for 
always follows as an individual companion : or on 
the other hand, from which it always flies, and is 
excluded from the company^ as an enemy public 
and private. For from instances of this kind are 
formed certain and Universal Propositions, affirma- 
tive or negative ; in which the subject will be such 
a body in the concrete, but the Predicate the 
Nature sought for. Particular Propositions are not 
at all fijced; those, that is, in which the Nature 
sought for is found floating and moveable in some 
concrete; viz. as a Nature approaching, or ac- 
quired ; or receding, or laid aside. Wherefore Par- 
ticular Propositions have no very great Prerogative, 
save only in the case of Migration^ of which we 
have spoken above. And, nevertheless, even those 
Particular Propositions, if collated and compared 
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with Universals, are of great use ; as shall be said at 
the proper place. Nor do we, even in these Uni- 
versal Propositions, require an exact or absolute 
aflSrmation or negation. For it is enough for our 
purposes, even though they be liable to some single 
or rare exceptions. 

Now the use of Accompanying Instances is the 
narrowing the affirmative of Form. For just as in 
Migrating Instances the affirmative of Form is 
narrowed ; viz. so that the Form of a thing must 
necessarily be laid down to be something which is 
introduced or destroyed by that act of Migration ; 
so too in Accompanying Instances the affirmative of 
Form is narrowed ; in such wise that the Form of 
the thing must necessarily be laid down as some- 
thing which enters into such a concrete body; or, 
on the contrary, which is repugnant to it : so that he 
who well knows the constitution or structure of 
such body, will not be far from bringing to light 
the Form of the Nature sought for. 

For example ; let the Nature sought for be Heat. 
An Accompanying Instance is Flame. For in Water, 
Air, Stone, Metal, and very many other substances, 
Heat is moveable, and can come and go: but all 
Flame is hot, so that Heat always follows in the 
concretion of Flajne. No Hostile Instance of Heat 
is found among us. For we have no sensible ac- 
quaintance with the bowels of the earth ; but of the 
bodies we know there is absolutely no concretion 
which is not susceptible of Heat. 

Again ; let the Nature sought for be Consistency : 
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A Hostile Instance is Air. For Metals can be made 
liquid, or be CoDsistent: so can Glass, and even Water 
when frozen : but it is impossible for Air ever to be 
Consistent, or to put off its quality of fluidity. 

But with regard to these Instances of fixed Pro- 
positions^ two pieces of advice, serviceable to our 
purposes, remain. 1st. That if there is clearly 
no Universal affirmative or negative, it be dili- 
gently noted as non-existent : as we did in the case 
of Heat, wherein a negative Universal (so far as 
our knowledge of substances reaches) is wanting in 
the Nature of things. Similarly, if the Nature 
sought for be eternal or incon-uptible ; we have no 
Universal affirmative within our ken. For eternity 
or incorruptibility cannot be predicated of any of 
the bodies below the Heavens, or above the 
bowels of the Earth. 2nd. That to our Universal 
Propositions (affirmative or negative) respecting 
any concrete, there be at the same time subjoined 
those concretes which seem to approach most closely 
to what is non-existent ; as in Heat, the most gentle 
and least burning Flames ; in Incorruptibility, Gold, 
which approaches most nearly to it. For all these 
point out the limits of Nature between entity and 
non-entity ; and help towards circumscribing Forms, 
so that they may not spread and wander forth be- 
yond the conditions of Matter. 

34. Twelfth among Prerogative Instances we will 
place those Subjunctive Instances of which we spoke 
in a former Aphorism : these we are also wont to call 
Instances of Extremes or Limits. For instances of 
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this sort are not only useful so far as they are sub- 
joined to fixed Propositions ; but of themselves also, 
and in their own Nature. For they mark out not 
obscurely the true divisions of Nature, and measures 
of things, and ** How far^^ Nature does or allows 
every thing, and thence her passage to something 
else. Such are. Gold, in Weight ; Iron, in Hard- 
ness ; the Whale, in size of Animals ; the Dog, in 
Scent ; the kindling of Gunpowder, in rapid Expan- 
sion, and other things of that kind. And those 
things which are extremes downwards are to be 
exhibited as much as those which are so upwards : 
as Spirits of Wine, in Weight ; Silk, in Softness; 
Skin-worms^ in bulk of Animals; &c. 

35. Thirteenth among Prerogative Instances we 
will place Instances of Alliance or Union. These 
are such as mingle and unite Natures thought to 
be heterogeneous, and noted and marked off as 
such by received divisions. 

Instances of AUiance shew that operations and 
effects which are considered to be peculiar to one of 
those heterogeneous Natures, belong also to others 
from among them; so that that heterogeneous Na- 
ture, as it is counted, is proved not such truly and 
essentially ; but nothing but a modification of a com- 
mon Nature. And so they are of the best use for 
elevating and carrying up the Intellect from Differ- 
ences to Genera, and for removing spectres and 
images of things, as they occur and come forth wear- 
ing the disguise of concrete substances. 

For example ; let the Nature sought for be Heat. 
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There seems to be a thoroughly settled and authentic 
division of Heat into three kinds : viz. Celestial, 
Animal, and Igneous : also men hold that these kinds 
of Heat (especially one of them compared with the 
other two) are in very essence or species (or spe- 
cific Nature) different and quite heterogeneous : 
since both Heavenly and Animal Heat generate, 
and cherish; but on the contrary Igneous Heat 
corrupts and destroys. And so this is an Instance 
of Alliance — an experiment common enough: — bring 
the bough of a vine into a house where there is 
continual fire, and the grapes ripen consequently 
even a whole month sooner than they do out of 
doors : so that fruit even when hanging on the tree 
can be ripened by fire, a work which seems to be- 
long peculiarly to the Sun, And so from this 
beginning the mind rises readily, after having re- 
jected the notion of a heterogeneous and essential 
Difference, to ask, what are those Differences which 
are really found to exist between the Heat of the 
Sun and of Fire, from which it results that their 
operations are so unlike, although they themselves 
partake of a common Nature. 

These Differences will be found to be four ; viz. 
I. that the Sun's Heat, compared with that of Fire, 
is in Degree far milder and gentler : 2. that it is 
(especially as it is brought to us through the Air) 
far moister : 3. (the chief point) that it is thoroughly 
unequal, now advancing and increased; now re- 
ceding and diminished : which mainly contributes 
to the generation of bodies. For Aristotle rightly 
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asserted that the principal cause of the generation 
and corruption which take place on the surface of 
our Earth is the oblique path of the Sun through 
the Zodiac ; whence the Sun's Heat, partly through 
the changes of day and night, partly through suc- 
cession of summer and winter, becomes marvellously 
unequal. But still he cannot rest without forthwith 
corrupting and depraving what he has rightly dis- 
covered. For as, forsooth, the Arbiter of Nature 
(according to his wont), he very magisterially assigns 
the cause of generation to the approach of the Sun ; 
and that of corruption to its receding: while both 
(i. e. approach and receding) afford not separately but 
indifferently the cause of both generation and corrup- 
tion, for unequal Heat ministers to the generation 
and corruption of things ; equal Heat only to their 
preservation. And the 4th Difference between the 
Heat of the Sun and of Fire is one of very great 
importance; viz. the Sun insinuates its operations 
gradually and through long periods of time; while 
the operations of Fire (man's impatience urging 
him on) are brought to a conclusion in shorter 
intervals. Now if any one were carefully to try 
to temper the Heat of Fire, and to reduce it to a 
more moderate and gentle degree — which may be 
easily done in various ways; and then to sprinkle 
out and mix with it some amount of moisture; 
and especially if he were to imitate the Sun's Heat 
in its inequality; and lastly, if he could patiently 
endure delay — (not indeed so much as is propor- 
tionate to the Sun's operations, but still longer than 
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men are wont to admit of in the operations of Fire;) 
he will easily drive out that notion of heterogeneous 
Heat : and will either attempt, or equal, or in some 
cases even surpass the eiTects of the Sun, by the 
Heat of Fire. A like Instance of Alliance is the 
revival of Butterflies, when benumbed and almost 
dead with cold, by slight Heat of Fire : so that you 
may readily perceive, that it is no more forbidden to 
Fire to vivify Animals than it is to ripen Vegetables. 
So too that celebrated discovery of Fracastoro, of 
applying a pan much heated to the heads of desperate 
apoplectic cases, acts by clearly expanding the Animal 
Spirits, compressed and almost extinguished by 
humours and obstructions of the brain ; and excites 
them to motion, just as fire operates on water or air; 
and in the result restores life. Eggs too are some- 
times hatched by Heat of Fire; so it thoroughly 
imitates Animal Heat: and there are many other 
examples of the same kind: — so that no one can 
doubt but that the Heat of Fire in many subjects 
can be so modified as to resemble that of the 
Heavenly bodies and of Animals. 

Similarly, let Motion and Best be Natures sought 
for. It seems to be an established division, spring- 
ing from the foundations of Philosophy, that natural 
bodies either rotate ; or proceed in a straight line ; 
or stand still and rest. For there is either Motion 
without limit, or Rest in a limit, or Translation 
towards a limit. Now that endless Motion of Ro- 
tation seems to belong peculiarly to heavenly 
bodies : Standing-still or Rest, seems to belong to 
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our globe : while all other bodies (heavy and light, 
as they are called), if placed out of their natural 
relative position, are carried in a straight line to 
masses or gatherings of similar bodies, the light up- 
wards towards the Heavens ; the heavy downwards 
towards the Earth. But this is all only fine talk. 

Now an Instance of Alliance will be any lower 
Comet. For this, though far below the Heavens, 
still rotates. And the fiction of Aristotle, respecting 
the connection or following of each Comet after 
some star has been long ago exploded; not only 
because its reason is improbable, but by the manifest 
fact of the discursive and irregular Motion of Comets 
through various parts of the sky. 

Again ; another Instance of Alliance in this sub- 
ject is the Motion of Air, which in the Tropics 
(where the circles of Rotation are larger) seems 
itself to rotate from East to West. 

Again ; another Listance would be the Ebb and 
Flow of the Sea, if only the waters themselves be 
found to have a rotatory Motion (slow indeed and 
scarcely perceptible) from East to West; so, how- 
ever, that they return twice a day. And so if this 
be the case, it is clear that that rotatory Motion is not 
limited to Heavenly Bodies, but is common also to 
Air and Water. 

Farther; the property of light bodies of being 
carried upwards, rather wavers. And for this, a 
Water Bubble may be taken for an Instance of 
Alliance. For if there be Air under the Water it 
ascends rapidly towards the surface, by that Motion 
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which Democritus calls irKriyri (a stroke), by which 
the Water descending strikes and raises up the Air, 
not by the struggling and striving of the Air itself. 
And when it has reached the surface of the Water, 
it is hindered from rising any farther by a slight 
resistance which it finds in the Water's not im- 
mediately permitting discontinuation: so that the 
desire of Air to rise is very slight indeed. 

Similarly, let the Nature sought for be Weight. 
It is a division thoroughly received, that dense and 
solid bodies are carried toward the centre of the 
earth, rare and subtle ones towards the Heavens, as 
to their own peculiar places. But as to places 
(though in the Schools such things may have weight) 
it is a thoroughly foolish and puerile conception to 
think that there is any such peculiar place. And so 
Philosophers trifle when they say that were the earth 
bored through, heavy bodies would stop on arriving 
at the centre. For surely this would be a power- 
ful and efficacious kind of Nothing or of Mathe- 
matical Point, affecting bodies, or being sought by 
them : but body is not acted upon save by body. 
But that appetite of ascent and descent is either in 
the structure of the body moved, or in its sympathy 
and consent with another body. If there be found 
any dense and solid body which, nevertheless, is not 
carried to the ground ; this division is confuted. But 
if Gilbert's opinion be received, viz. that the earth's 
magnetic power of attracting heavy bodies does not 
extend beyond the circuit of its influence (which ope- 
rates to a certain distance always, and no farther), and 
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if this be verified by some instance, such would be an 
Instance of Alliance on this subject. But at present 
no certain and clear instance of this occurs. Water- 
spouts, often yisible as men sail through the Atlantic 
towards either Indies, seem to approach most nearly 
to one. For so great does the violence and mass of 
water suddenly sent forth from them appear, that it 
seems to have been gathered previously, to have 
stopped and remained in those parts, and afterwards 
to have been cast and thrust down by some violent 
cause, rather than to have fallen by the natural mo- 
tion of gravity : and so it may be conjectured, that a 
bodily mass, dense and compact, at a great distance 
from the earth, may be suspended as much as the 
earth itself is ; and would not fall unless cast down. 
But as to this we make no positive assertions. 
Meanwhile, both in this and in many other cases it 
will very readily appear how poorly off we are for 
Natural History : when in place of certain instances 
we are sometimes obliged to put forward supposi- 
tions as examples. 

Similarly, let the Discursive Faculty of the Mind 
be the Nature sought for. The division into human 
reason, and the instinct of brutes, seems to be quite 
true. And yet there are some instances of actions 
performed by brutes, by which even they seem 
almost to syllogise. As is told of the Crow, which, 
when nearly perishing of thirst in a time of great 
drought, espied some water in the hollow trunk of 
a tree; and as it could not get in through the 
narrowness of the opening, it never left off throwing 
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in pebbles till the water so rose that it was able to 
drink ; — ^and it afterwards became a proverb. 

Similarly, let the Visible be the Nature sought for. 
There seems to be a very true and certain division 
into Light visible originally, and conferring the power 
of vision, and Colour visible secondarily^ and not 
perceptible without Light, so that it seems to be 
nothing but an image or modification of Light. And 
yet there seem to be Instances of AUiance on both 
sides on this subject; i. e. Snow in great quantity, 
and Flame of sulphur ; in the one there seems to be 
Colour first turning into Light ; in the other Light 
verging towards Colour. 

^6. Fourteenth among Prerogative Instances we 
will place Crucial Instances: a name transferred from 
the crosses (or fingerposts) which are put up in 
crossways to mark and point out the different ways. 
We are also wont to call them Decisive and Judicial 
Instances^ and in some cases Instances of the Oracle 
and of Command. They are of this kind : when in 
inquiry into any Nature the Intellect is put Jinto a 
sort of equilibrium, so that it is uncertain to which 
of two or sometimes more Natures the cause of the 
Nature inquired into ought to be attributed or as- 
signed, on account of the frequent and ordinary 
concurrence of more Natures than one; the /«- 
stances of the Cross shew that the union of the one 
Nature with the Nature sought for is faithful and 
indissoluble; while that of the other is varied and 
separable ; whence the question is limited, and that 
first Nature is received as the Cause, the other is 
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sent off and rejected. And so instances of this kind 
are of the greatest light, and of great authority ; so 
that the course of interpretation sometimes comes 
to a close at them, and is perfected by them. 
Sometimes Crucial Instances occur and are found 
among those already noticed ; but for the most part 
they are new, and purposely and expressly sought 
out and applied, and brought to light at length by 
sedulous and active diligence. 

For example ; let the Ebb and Flow of the Sea, 
repeated twice a day, six hours of Ebb, and six of 
Flow, with some difference which coincides with the 
Moon's motion, be the Nature sought. There will 
be here the following cross-way. 

It is quite necessary, that this motion be effected 
either by the advancing and retiring of the waters, 
like water shaken in a basin, which when it washes 
one side leaves the other ; or by the rising 
and falling of the waters from the bottom, like 
water which bubbles up and subsides again: the 
question springs up, to which of these two ought 
that Ebb and Flow to be assigned. Now, if the 
former of the assertions be received, it is necessary 
that when the tide is upon one side, it should be 
down at the same time somewhere else in the sea. 
And so the inquiry is reduced to this. Now Acosta, 
and some others, after diligent inquiry, have ob- 
served that on the shores of Florida, and the opposite 
shores of Spain and Africa, the tide ebbs and flows 
at the same time ; not, on the contrary, ebbing on 
one side and flowing on the other. And yet hitherto. 
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if one considers it carefully, the rising and falling 
motion is not proved, nor is the progressive refuted. 

For the motion may be progressive, and yet in- 
undate opposite sides of the same Channel at once ; 
that is, if the waters be thrust or driven together 
from some other part ; as is the case in rivers, which 
ebb and flow on both banks at the same hour, 
while still their motion is clearly in progress, the 
waters entering the rivers' mouths from the sea. 
And so similarly it can be that waters coming in 
great body from the Eastern Indian Ocean are 
driven and thrust into the channel of the Atlantic, 
and therefore inundate both shores at once. And 
so the question is, whether there is some other chan- 
nel, through which the waters are ebbing and flow- 
ing at the same time (on the opposite shores). And 
we have at hand the Southern Ocean, in no way 
less than the Atlantic, but rather wider and more 
extended, and so it may suffice for our requirements. 

And so we have now at last arrived at a Crucial 
Instance on this subject. It is this : If it be found 
for certain that when the tide flows on the opposite 
shores of Florida and Spain, in the Atlantic, it at the 
same time flows on the shores of Peru, and near the 
back part of China, in the Southern Ocean : then the 
assertion that Ebb and Flow of the sea are caused 
by progressive motion, must certainly be rejected 
through this Decisive Instance. For there is no 
other sea or place left at which there can be retreat 
or Ebb of tide at the same time. And this can be 
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learnt most readily by inquiring of the inhabitants of 
Panama and Lima, (where both the Oceans, the 
Atlantic, and the Southern, (or Pacific,) are separated 
only by a narrow Isthmus,) whether on both sides of 
the Isthmus the tide ebbs and flows at the same time 
or not. And this decision or rejection seems to be 
certain, if you lay it down that the earth is stationary. 
But if the earth rotates, it may perhaps turn out 
that from the unequal rotation of the earth and of the 
waters of the sea (in respect of rapidity or force of 
velocity) there follows a violent forcing of the waters 
upwards into a heap— which would be the Flow — and 
then a recoil of them (when they can no longer bear 
the accumulation) downwards — which would be the 
Ebb. But on this, separate inquiry must be held. 
And even on this supposition it remains equally 
fixed, that somewhere there must be Ebb at the 
same time that there is Flow in other parts. 

Similarly ; let the Nature sought for be that latter 
of the two kinds of motion supposed ; viz. the rising 
and falling motion of the Sea; if by chance it should 
so happen that after diligent examination that first- 
mentioned progressive motion be rejected. Then 
there will be three ways for this Nature. It is 
necessary that this motion, by means of which 
water rises and falls in Flow and Ebb without any 
accession of water running towards it, should take 
place in one of the following three ways; (i) either 
that this abundance of water flows forth from the 
interior of the earth, and again retires into it ; or 
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(2) that the quantity of water is no greater, but that 
the same water (without increase of quantity) is 
extended or rarified so as to fill a greater space, and 
again is contracted ; or (3) that there is no addition 
to quantity^ nor wider extension ; but that the same 
waters (just as they are, both in quantity, and density 
or rarity) rise and fall through the agency of some 
Magnetic power which attj-acts them from above, 
calls them forth, and acts by sympathy. And so, if 
you please, let the inquiry be reduced to this last kind 
of motion, (passing over the other two before men- 
tioned) and let the question be, whether any such 
rising of water by sympathy or Magnetic force 
can take place. But first it is manifest, that the 
water as it lies in the trench or hollow of the sea 
cannot all rise together, for then there would be 
none to fill up the bottom ; so that if there were in 
the water any such desire of rising, yet the same 
would be broken and restrained by the connection 
of things, and the " abhorrence of a vacuum," of which 
people commonly speak. It remains, then, that the 
water must rise on one side, and so be diminished 
and fall on the other. And so again it must follow, 
that this Magnetic power, as it cannot operate on all 
the surface, must operate most intensely upon the 
middle; so as to raise the water there, and so by 
being higher there, as the water goes in that direc- 
tion, it deserts and leaves bare the shore. 

And so we have now arrived at a Crucial Instance 
in this subject. It is this : If it be found that in the 
Ebb the surface of the sea is more convex and round. 
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as the waters rise towards the middle, and fall to- 
wards the sides, i. e. the shores ; and that in the 
Flow, the same surface is more flat and level, as the 
waters return to their former position; then cer- 
tainly, by this Decisive Instance^ the raising of them 
by Magnetic power can be received : if this be not 
the case, it must be entirely rejected. This, 
however, there would be no difficulty in trying in 
shallow seas by means of sounding lines; viz. whether 
the water is not deeper in the middle of the sea at 
low than at high tide. Moreover it must be noted, 
that if this be the case, (the contrary to what people 
believe,) in Ebb the waters rise, but in the Flow they 
fall so as to cover and inundate the shores. 

Similarly, let the Nature sought for be Spontaneous 
Motion of Rotation; and specially, whether the daily 
Motion by which Sun and Stars rise and set in our 
sight, is a true Motion of Rotation in the Heavens ; 
or an apparent Motion in the Heavens, but a real one 
upon the earth. There can be the following Crucial 
Instance on this subject. If there be found to be 
any Motion in the Ocean from East to West, how- 
ever languid and feeble, if this same Motion be found 
a little more rapid in the Air, especially between 
the Tropics, where it is more perceptible by reason of 
the larger circles : if the same Motion be found in 
the lower Comets, and be lively and strong in them : 
if the same be found in the Planets, yet so tem- 
pered and graduated that the nearer to earth the 
slower; the fEU'ther, the faster; and finally in the 
Starry Heavens it be most swift of all: then certainly 
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the Diurnal Motion in the Heavens must be received 
as true, and that of the earth must be rejected: 
because it will be manifest, that the Motion from 
East to West is entirely Cosmical, and arises from 
the harmony of the Universe, since it is most rapid 
in the highest Heavens, gradually declines, and 
finally ceases, and is extinguished at the immoveable, 
sc. at the Earth. 

Similarly, let the Nature sought for be that other 
Motion of Rotation, so famed among Astronomers, 
which is antagonistic and contrary to the Diurnal 
Motion, from West, that is, to East, and which the 
old Astronomers attribute to the Planets and even 
to the Starry Heavens. But Copernicus and his 
followers attribute it to the Earth as well ; and let 
inquiry be made as to whether there is found in the 
Nature of things any such Motion, or whether it is 
a thing feigned and assumed for ease and advantage 
of calculation ; and for that fair scheme of effecting 
the heavenly Motions by means of perfect circles. 
For this Motion is by no means proved to be true 
and real in the higher heavenly bodies, by defect 
of return of the Planets in their Diurnal Motion to 
the point in the Starry Heavens whence they set 
out ; nor is it proved by difference of the Poles of 
the Zodiac from the Poles of the Earth; which two 
things have begotten this Motion. For the first 
Phenomenon is best solved by precedence and de- 
reliction ; the second, by spiral lines ; so that the 
inequality of return and declination to the Tropics 
can be rather modifications of that only kind of 
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Diurnal Motion than antagonistic Motions or Mo- 
tions round different Poles. And it is most certain, 
if we consider ourselves for a while as siding with 
the vulgar, (dismissing the fictions of the Astrono- 
mers and the schools, whose wont is unjustly to 
offer violence to the senses in many cases, and to 
prefer what is obscure,) that the Motion is to the 
senses such as we have said : and we once caused 
the similitude of it to be represented by iron threads, 
as in a machine. 

But the Crticial Instance in this case may be as 
follows. If there be found in any trustworthy 
History that there has been a Comet, higher or 
lower, which did not rotate in evident harmony 
(though very irregularly) with the Diurnal Motion, 
but rather rotated towards the opposite side of the 
Heavens, then certainly it must be judged thus fer, 
that there can be in Nature some such Motion. But 
if nothing of this kind is discovered, it is to be 
suspected, and we must betake ourselves to other 
Crucial histances on this subject. 

Similarly, let the Nature sought for be Weight or 
Gravity. As to this there is the following crossway. 
It is necessary that Heavy and Weighty Bodies 
should either tend by their own Nature to the 
centre of the earth, by reason of their own struc- 
ture ; or that they should be attracted and hurried 
by the corporeal mass of the earth, as by a collection 
of homogeneous bodies, and be carried to it by 
sympathy. If the latter of these be the case, it 
follows that the nearer they approach the earth the 
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more stroDglj and with the greater impulse are they 
borne towards it ; the farther they are from rt, the 
more feebly and slowly, as is the case with Magnetic 
Attractions, and that this must take place within 
certain limits; so that if they were removed to 
so great a distance from the earth, that its virtue 
could not act, they would remain in suspense, 
just as the earth does itself, and would not fall 
at all. 

And so there can be the following Crucial Instance 
upon this subject. Take one of those Clocks, which 
are moved by leaden weights, and also one of those 
which are moved by a spring; let them be fairly 
tested, so that neither shall go faster or slower than 
the other; then let the Clock which goes by weights 
be placed on the summit of some very lofty church, 
while the other is kept below ; and let diligent note 
be made as to whether the Clock above goes more 
slowly than it used in consequence of the diminished 
power of the weights. So too let experiment be made 
in the bottom of mines deep below the surface ; and 
see whether such a Clock does not go more quickly 
than it used, because of the increased power of the 
weights. But if the weight be lessened at a height 
and increased beneath the earth, then let attraction 
by the corporeal mass of the earth be received 
as the cause. 

Similarly, let the Nature sought for be the Po« 
larity of the Magnetic Needle. Respecting this there 
will be the following cross-way. It is necessary that 
the touch of the Magnet should of itself communicate 
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Polarity towards North and South to the iron ; or 
only rouse it and make it capable, while the motion 
itself is communicated by the presence of the earth, 
as Gilbert thinks, and endeavours to prove with so 
great earnestness. The cases he has gathered with 
ingenious industry support this view : viz. that an 
iron bolt, placed for a long time towards North and 
South, gains Polarity by its long continuing, without 
the touch of the Magnet : just as if the earth itself, 
though it acts weakly from its distance, (for the sur- 
face or outer crust of the earth is devoid, as he holds, 
of Magnetic power,) yet after a long time supplies 
the want of the Magnet, and first rouses, then con- 
forms and changes the iron. Again, that iron ig- 
nited and red-hot, if as it is cooled it be stretched 
out North and South, also gathers Polarity without 
the touch of the Magnet : just as if the parts of iron 
set in motion by ignition, and afterwards recovering 
themselves, were more susceptible, and, (so to speak,) 
sensitive of power emanating from the earth, at the 
moment of their cooling, than at any other time; 
and so became in a vray excited. But these points, 
though well observed, yet do not thoroughly prove 
his assertion. 

The following may be a Crucial Instance on this 
subject. Take a little Magnetic Globe; — ^mark its 
Poles ; place them towards the East and West, not 
the North and South, and so let them lie : then put 
upon it an untouched Needle, and let it be left 
there six or seven days. The Needle (on this there 
is no doubt) while it remains over the Magnet will 
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desert the Poles of the Earth and turn to those 
of the Magnet. And so long as it so remains, it 
turns towards the East and West of the world. 
Now if this Needle be found, when removed from 
the Magnet and placed on a pivot, to turn directly 
to the North and South, or even gradually to return 
thither; then the presence of the Earth must be 
taken as the cause: but if, on the other hand, it 
turns (as before) to the East and West, or loses its 
Polarity, that cause must be suspected, and farther 
inquiry be made. 

Similarly ; let the Nature sought for be the Cor- 
poreal Substance of the Moon ; whether it be subtle, 
a flame, or air, as most of the old Philosophers 
thought ; or solid and dense, as Gilbert and many 
Modems, with some Ancients, hold. The reasons 
for this latter opinion are founded chiefly on this, 
that the Moon reflects the Sun*s rays; and no 
reflection of light seems to take place except from 
solid bodies. 

And so in this case the Crucial Instances will be 
(if there be any) those which prove reflection from 
a subtle body like flame, so long as it is of a sufficient 
density. Certainly one cause of twilight (among 
others) is the reflection of the Sun's rays from the 
upper Air. Also we sometimes see the Sun's rays 
reflected in calm evenings from fringes of dewy clouds, 
of brightness not less, but rather more brilliant 
and glorious, than those which are reflected from the 
body of the Moon ; and yet it is not certain that 
those clouds have formed into a dense body of water. 
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We see too that the dark air behind windows reflects 
by night the light of a candle, as much as a dense 
body would. And the experiment might also be 
tried of letting in the Sun's rays through a hole upon 
some darkish blue flame. Certainly the free rays of 
the Sun falling on dim flames seem to deaden them, 
so that they appear more like white smoke than 
flame. And these instances occur at present as 
Crucial on this subject ; perhaps better ones can be 
found. But it is always to be noted that reflection 
from flame is not to be looked for except from flame 
of some depth : for otherwise it approaches trans- 
parency. But this must be laid down for certain, 
that light upon a level surface is always either received 
into it and transmitted, or reflected from it. 

Similarly ; let the Nature sought for be the Mo- 
tion of Missiles ; as of darts, arrows, balls, through 
the air. This Motion present Philosophers (after 
their wont) treat very negligently; holding it as 
enough if a distinction be made between violent 
and natural Motion (as they call it); and as to the 
first impact or impulsion, satisfjring themselves by 
the formula that *^two bodies cannot be in one 
place, or there would be a penetration of dimen- 
sions :" and they care nothing for the continued pro- 
gress of this Motion. But as to this Nature there is 
the following cross-way. Either this Motion is caused 
by the air carrying on the body projected, and gather- 
ing behind it, as a river does with a boat, or wind with 
straw ; or by the parts of the body itself, which can- 
not bear the pressure, but push themselves forward in 
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succession to lessen it. Fracastoro, and almost all 
those who have made subtle inquiry about this kind 
of Motion, have received the former solution : nor 
is it doubtful that air has some share in the matter ; 
but the other kind of Motion is undoubtedly the 
true one, as appears from an infinite number of ex- 
periments. But among the rest there may be the 
following Crucial Instance on this subject ; viz. that 
a thin iron plate or somewhat stiff iron wire, or 
even reed or pen cut in the middle, when drawn 
together and bent between the finger and thumb, 
leap up. For it is manifest that this cannot be 
attributed to air gathering behind the body, be- 
cause the source of Motion is in the middle of the 
thin plate or pen, not in the extremities. 

Similarly ; let the Nature sought for be the rapid 
and powerful Motion of Expansion of Gunpowder 
into flame : whence so great masses are upheaved, 
so great weights projected, as we see in large Mines 
and Cannon. Respecting this Nature there is the 
following cross-way. Either this Motion is roused 
by the mere appetite of the body as it expands, 
after it has been set alight; or by the mixed ap- 
petite of crude Spirit, which rapidly escapes from 
fire, and bursts forth violently from the surrounding 
flame, as from a prison. Philosophers, however, 
and common opinion think only of that first kind 
of appetite. For men think they are playing the 
philosopher finely, if they assert that flame, from 
the Form of the element (of fire), is gifted with a 
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sort of necessity of occupying a larger space than 
the same body did while under the form of powder ; 
and that this Motion follows thence. Meanwhile 
they do not at all consider that though this be true 
(granting that a flame is generated), yet that the 
generation of flame can be impeded by a mass great 
enough to compress and stifle it ; so that the thing is 
not brought to that necessity of which they speak. 
For they think rightly that there must be some Ex- 
pansion, and that thence projection or removal of 
the opposing body ensues, if flame be generated. 
But that necessity is clearly avoided, if that solid 
mass suppresses the flame before it is generated. 
And we see that flame (especially at the beginning 
of its generation) is soft and gentle, and requires a 
cavity in which it can play and try its strength. 
And so, so great violence cannot be assigned to it of 
itself. But this is true — that the generation of ex- 
ploding flames of this kind, or (as one may call them) 
fiery winds, arises from the conflict of two bodies 
whose Natures are clean contrary ; the one very in- 
flammable (a Nature which flourishes in Sulphur) ; 
the other hating flame (like the crude Spirit in 
Nitre) : so that there results a wonderful conflict 
between the Sulphur which kindles violently, (for the 
third body. Charcoal, has hardly any other part but 
that of incorporating and conveniently uniting those 
two bodies) and the Spirit of Nitre which bursts forth 
as iar as possible, and expands at the same time, (for 
air also, all crude substances, and water, do this, when 
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expanded by Heat,) and which the while, by this 
flight and eruption on all sides, fans the flame of 
Sulphur as it were by invisible bellows. 

There can be two kinds of Crucial Instances on 
this subject. The one is of those bodies which are 
most inflammable, like Sulphur, Camphor, Naphtha, 
and the like, with their combinations ; which take 
fire more swiftly and readily than Gunpowder, if 
they be not hindered : whence it is plain that the 
desire of catching fire does not produce this tre- 
mendous effect. The other is of those substances 
which avoid and abhor flame, as all Salts. For we see 
that if they be cast into fire the watery spirit bursts 
forth with a noise before flame is kindled : a thing 
which also happens slightly in stiff leaves, from 
which the watery part bursts forth before the oily 
takes fire. But this is best seen in Quicksilver, 
which is not ill termed Mineral Water. For this, 
without taking fire, simply from discharge and ex- 
pansion, almost equals Gunpowder in its strength : 
and if mixed with Gunpowder it is said to multiply 
its strength. 

Similarly; let the Nature sought for be theTransient 
Nature of Flame, and its Instantaneous Extinction. 
For the Nature of Flame does not seem to be here 
among us fixed and constant, but to be generated 
every instant and immediately extinguished. For 
it is clear in Flames, which continue and endure, 
that this duration is not that of the same indi- 
vidual Flame, but arises from the succession of new 
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Flames consecutively generated, and that the self- 
same Flame does not at all remain ; a thing which 
is readily perceived from this, that if the aliment or 
fuel of Flame be withdrawn, the Flame straightway 
perishes. On this Nature there is the following 
cross-way. Its instantaneous Nature arises either 
from the failure of the cause which first begot it, as in 
the case of Light, Sound, and violent Motions (as they 
are called), or because, though Flame in its own Nature 
can remain here with us, yet it suffel* violence from 
and is destroyed by the contrary Natures around it. 
And so there can be the following Crucial In- 
stance on this subject. We see how high Flames 
rise in great Conflagrations; — for the broader the 
base of the Flame, the higher is its vertex : and so 
the beginning of the extinction seems to arise at 
the sides, where the Flame is compressed by air, 
and is in evil case. But the centre of the Flame, 
which the air does not touch, but is surrounded by 
other Flame, continues identically the same ; and is 
not extinguished until it is gradually narrowed by 
air around its sides. And so all Flame is pyramidal, 
broader at the base around the fuel, and more 
pointed at its vertex (for air opposes, and the fuel 
does not help) ; while smoke, which is narrower at 
its base, expands as it rises, and becomes a kind of 
inverse pyramid ; because air admits smoke, while 
it represses Flame; — for let no one dream that 
kindled Flame is air, as they are entirely hetero- 
geneous bodies. 
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There can be a more accurate Crucial Instance 
fitted for this subject, if the thing can be shewn by 
means of Flames of two colours. Take then a little 
metal sconce: place in it a small lighted wax candle: 
place the sconce in a saucer, and pour round it a 
moderate quantity of spirits of wine, so as not to 
touch the edge of the sconce : then light the spirits 
of wine. Now this will shew a blueish Flame, the 
candle a yellower one. And so let observation be 
made as to whether the Flame of the candle (which 
can readily be distinguished by its colour from the 
Flame of spirits of wine ; for Flames, like liquids, do 
not mix immediately) remains pyramidal, or rather 
tends more to the form of a globe, when there is 
nothing to destroy or repress it. If the latter result 
follows, it must be laid down as certain that Flame 
remains identically the same so long as it is enclosed 
within other Flame, and does not feel the hostile 
power of air. 

And let this suffice for Crucial Instances. We 
have been longer treating of them to this end, that 
men may gradually learn and accustom themselves to 
judge of Nature by Crticial Instances and light-bring- 
ing experiments, and not by probable reasonings. 

37. Fifteenth among Prerogative Instances we 
will place Instances of Divorce ; which indicate the 
separations between those Natures which most fre- 
quently occur. They differ from those subjoined to 
the Accompanying Instances : for those indicate the 
separations of some Nature from some concrete with 
which it is usually found in conjunction : while these 



Digitized by 



Google 



[ 218 ] 

indicate the separations of one Nature from another^ 
They differ also from Crucial Instances; because 
they determine nothing, but only advise us con- 
cerning the possibility of separating one Nature 
from another. Their use is to expose false Forms 
and scatter foolish thoughts springing from obvious 
things ; so that they add, as it vrere, lead and weights 
to the Intellect. 

For example ; let the Natures sought for be those 
four vrhich Telesio terms Comrades^ and, as it were, 
of the same Chamber : viz. Heat, Light, Subtilty, 
Mobility, or readiness for Motion : many Instances 
of Divorce are found between them. For Air is 
subtle and fit for Motion, not hot or bright: the 
Moon is bright, and without Heat : boiling Water is 
hot without Light : the Motion of the Needle on a 
pivot is swift and agile, and yet in a cold, dense, 
opaque body : and many more of the same kind. 

Similarly; let the Natures sought for be Corporeal 
Nature and Natural Action. The latter seems not 
to be found except subsisting in some body. And 
yet perhaps there may be an Instance of Divorce on 
this subject. Such would be Magnetic Action, by 
which iron is attracted to the Magnet, and heavy 
bodies fall to the earth. There may also be added 
some other operations at a distance. For such Action 
takes place in time, in successive moments, not in- 
stantaneously ; and in place, by degrees and spaces. 
There is then, some moment of time, and some 
interval of space, in which that power or Action is 
suspended (as it were) between those two bodies 
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which cause motion. And so our consideration is 
reduced to this ; whether those bodies which are the 
extremes of motion displace or alter the interme- 
diate bodies, and thus the power passes by succession 
and true touch from one extreme to the other, and 
meanwhile subsists in the intermediate body; or 
whether there be nothing, save the bodies, the power, 
and space. And in Optical Rays, in Sounds, and 
Heat, and some other things which operate at a 
distance, it is probable that the intermediate bodies 
are displaced and altered : and the more so, because 
there is needed a medium fitted to transmit such an 
operation. But the Magnetic or attractive power 
allows of indiiferent media, and its power is not 
hindered in any medium. But if that power or 
Action has nothing to do with the medium, it 
follows, that there is Natural power or Action for 
a certain time, in a certain place, subsisting without 
body : since it neither subsists in the extreme bodies, 
nor in the media. Wherefore Magnetic Action may 
be an Instance of Divorce^ between Corporeal Nature 
and Natural Action. To this the following can be 
added, as a Corollary or advantage not to be neg- 
lected : viz. that it can even be used against sen- 
suous Philosophers, as a proof that there are entities 
and substances which are separate and incorporeal. 
For if Natural power and Action, emanating from a 
body, can subsist, for a certain time and in a certain 
place, entirely without body ; it nearly proves that 
it may emanate in its origin from an incorporeal 
substance. For Corporeal Nature seems to be quite 
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as much wanted to sustain and carry on Natural 
Action, as to arouse or generate it. 

38. Next follow five classes of Instances, which 
we are wont to call by one general title, Instances of 
the Lamp^ or oi first Information. These are such 
as aid the senses. For since all Interpretation of 
Nature begins with the senses, and from the per- 
ceptions of the senses, by a straight, fixed, and well- 
made road, leads to Intellectual perceptions, which 
are true conceptions and Axioms ; it is necessary that 
the more plentiful and exact are the representations 
or examples afforded by the senses, the more easily 
and fortunately will all things turn out. 

Now of these five classes of Instances of the Lamp^ 
the first strengthen, enlarge, rectify the immediate 
operations of sense : the second bring that which was 
not an object of sense to be such : the third indicate the 
continued process or series of those things and mo- 
tions, which (for the most part) are not noted except 
at their end or periods : the fourth supply the abso- 
lute wants of the senses : the fifth rouse the attention 
and observation of the senses, and at the same time 
limit the subtilty of things. But we must now speak 
of them singly. 

39. Sixteenth among Prerogative Instances we 
will place Instances of the Door or Gate : for we so 
term those which help the immediate operations of 
the senses. It is clear that Vision holds the chief 
place among the senses, as far as information is con- 
cerned ; wherefore help is chiefly to be sought for 
this sense. Now ]x)ssible helps seem to be three; 
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(i) help to perception of objects invisible to the naked 
eye; {2) to perception of objects at a great distance ; 
(3) to a more exact and distinct perception. 

(i) Of the first kind (omitting spectacles, and the 
like, which are only useful to correct and remove 
the weakness of a defective vision, and so give no 
farther information) are those Microscopes lately 
discovered, which shew us the latent and invisible 
minutiae of bodies, their hidden structures and mo- 
tions, by wonderfully increasing the size of objects. 
By their means the exact figure and lineaments of 
bodies, the colours too, and previously not noticeable 
motions of a flea, a fly, or worm, are discovered with 
astonishment. Farthermore, they say that a straight 
line made with pen or pencil is perceived by Micro- 
scopes to be very uneven and tortuous: because 
neither the motions of the hand, even when aided 
by a ruler, nor the impression of ink or colour are 
really quite even ; although these inequalities are so 
minute, that they are invisible without the help of 
such Microscopes. And men have added a cer- 
tain superstitious observation on this subject — (as 
is common in new and strange matters) viz. that 
Microscopes glorify the works of Nature, but dis- 
honour those of Art. But this is nothing more 
than that natural textures are far more subtle than 
artificial ones are. For these Microscopes are use- 
ful only for minute objects ; and Democritud would 
perhaps have exulted, had' he seen such, thinking 
that a method of seeing the Atom, which he strongly 
afiSrmed was invisible, had been discovered. But 
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the inadequacy of such Microscopes, except for mi- 
nutiae only, (and not even for them, if they be in a 
large body,) destroys the use of the thing. For if 
the discovery could be extended to larger bodies, or 
their particles; (so that the texture of a piece of 
cloth could be looked at like a net, and latent 
particles and inequalities of gems, liquids, urines, 
blood, wounds, and many other things, be perceived ;) 
then doubtless great advantage might be reaped from 
this invention. 

(2) Of the second kind are those Telescopes which 
Galileo invented with memorable exertion. By their 
help, as by means of boats and shallops, nearer com- 
merce and intercourse can be opened and carried on 
with the heavenly bodies. For by them it appears that 
the Milky Way is a knot or collection of little stars, 
clearly marked and distinct: of which the ancients had 
only a suspicion. By them it seems to be proved that 
the ''spaces between thePlanetaryOrbits'' (as they call 
them) are not entirely destitute of other stars; but that 
the Heavens begin to be full of stars, before arriving 
at the Starry Heavens themselves : although these 
are stars too small to be visible without Telescopes. 
By them one may look into those bands of small stars 
around the planet Jupiter; whence it can be con- 
jectured, that there are more centres than one in the 
motions of stars. By them the luminous and opaque 
inequalities on the Moon*s surface are more dis- 
tinctly perceived and mapped ; so that there can be 
a kind of Selenography. By them spots in the Sun, 
and the like, are seen; — noble discoveries all of them. 
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80 far 88 demonstrations of this kind can be safely 
trusted. I am most inclined to suspect them, be- 
cause experiment rests in these few discoveries, and 
because no number of others, equally worthy of in- 
vestigation, has been made by the same means. 

(3) Of the third kind are Measuring Rods, Astro- 
labes, and the like : these do not increase our sense 
of sight, but rectify and direct it. If there are other 
instances to help the other senses in their immediate 
and individual operations, unless they add something 
more than is already possessed to our information, 
they make nothing for our purpose. And so we 
have not mentioned them. 

40. Seventeenth among Prerogative Instances we 
will place Citing Instances^ (to borrow a term from 
the Law Courts,) because they cite those things to 
appear which before did not: these we also term 
Evoking Instances. These bring that which is not 
sensible into the reach of the senses. 

Objects escape the senses, either because of their 
distance ; or because of the interception of the senses 
by intermediate bodies ; or because the object is not 
capable of making impression on the senses; or 
because there is not enough quantity in the object 
to strike the senses; or because there is not time 
enough to act upon the senses ; or because the impres- 
sion of the object is not permitted by the senses; or be- 
cause some object has previously filled and possessed 
the senses, so that there is no room for new motion. 
And these belong chiefly to sight, and then to touch. 
For these two senses give information at large, and 
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upon general objects ; the remaining three hardly 
give information at all, except immediately and on 
their proper objects. 

In the first class there can be no reduction to the 
senses, unless to things not discernible because of 
distance another thing be added or substituted, which 
can call forth and strike the senses from a greater 
distance : as in communicating intelligence by fires, 
bells, and the like. 

In the second class reduction takes place when 
those things which lie hid within by reason of the 
interposition of bodies, and cannot be readily laid 
open, are brought before the senses by those things 
which are on the surface, or flow forth from the 
interior: as the condition of the human body is 
brought forth by the pulse, urine, and the like. 

But the reductions of the third and fourth class 
refer to many subjects, and are to be gathered from 
all parts in the inquiry after things. Of this the 
following are examples. It is clear that Air, Spirit, 
and things of the kind, which are corporeally fine 
and subtle, can neither be seen nor touched. Where- 
fore in inquiry on bodies of this kind, there is clear 
• need of reductions. 

And so let the Nature sought for be the Action 
and Motion of Spirit enclosed in tangible bodies. 
For every thing tangible that we know of contains 
an invisible and intangible Spirit, and covers and 
seems to clothe it. Hence that powerful triple 
source (of effects) and wondrous process of Spirit in 
a tangible body. For Spirit in a tangible thing, 
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(i) if emitted, contracts and dries up bodies; (2) if 
retained, softens and melts them; (3) if neither 
entirely emitted, nor entirely retained, models them, 
gives them limbs, assimilates, carries them out, or- 
ganises them, &c« And all these things are reduced 
to the reach of the senses by conspicuous effects. 

For in every inanimate tangible body the Spirit 
shut in first multiplies itself, and seems to feed 
on those tangible parts which are most ready and 
prepared for it; and digests them, works them, and 
converts them into Spirit, and then they evaporate 
together. And this making and multiplying of 
Spirit is brought under cognisance of the senses by 
diminution of weight. For in ali drying, something 
is lost of the quantity, not only of the Spirit which 
previously existed in it, but of the body which was 
before tangible and has been newly changed : for 
Spirit has no weight. 

The egress or emission' of Spirit is brought under 
cognisance of the senses in rust of metals and other 
putrefactions of that kind, which stop before they 
have reached the rudiments of life, (which belong to 
the third kind of process.) For in more compact 
bodies Spirit finds no pores and passages, through 
which to escape ; and so is compelled to force out 
and drive before itself the tangible parts as well, so 
that they go out with it; and thence come rust, 
&c. The contraction of tangible parts, after some 
of the Spirit has been emitted (whence that drying 
follows) is brought under cognisance of the senses 
by the increased hardness of the thing, and far more 
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by clefts, contractions, shrivelling, and folds of the 
bodies, which ensue* For the parts of wood split 
and contract, skins shrivel ; and not that only, but 
(if the emission of Spirit be quickened by Heat of 
fire) contract so hastily that they twist and roll 
themselves up. On the other hand, when the Spirit 
is retained, and still is expanded and roused by Heat 
or anything analogous thereto, (as is the case in 
more solid or tenacious bodies,) then bodies are 
softened — ^as redhot iron; they melt, like metals; 
liquefy, like gum, wax, and the like. And so these 
contrary operations of Heat (some things being hard- 
ened, others softened by it,) are easily reconciled ; 
because in the former the Spirit is emitted ; in the 
latter, is agitated and retained : the latter of these 
is the proper action of Heat and Spirit ; the former^ 
the action of tangible parts only on occasion of the 
emission of Spirit. 

But when the Spirit is neither entirely retained 
nor entirely emitted ; but only struggles and strives 
against its bonds, and has obtained some tangible 
parts which are obedient to it and follow it readily: 
(so that whithersoever the Spirit leads, they follow 
it ;) then indeed results the fashioning of an organic 
body, the making of limbs, and the other vital 
actions in vegetables^ as much as animals. And 
these things are best brought under cognisance of 
the senses by diligently marking the first com- 
mencements and rudiments, or endeavours after 
life in animalcules bom from putrefaction, as in the 
eggs of ants, worms, flies, frogs after rain, &c. 
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There is also required for production of life both 
gentle Heat and a pliant body ; so that the Spirit 
neither bursts forth in its haste, nor is restrained by 
the obstinacy of the parts : but can rather bend and 
fashion them like wax. 

Again; that most noble difference of Spirit, and 
which affects most things (yiz. unconnected Spirit ; 
simply branching; branching and cellular at the 
same time ; the first of which is the Spirit of all in- 
animate bodies ; the second, that of vegetables ; the 
third, that of animals ;) is placed almost before our 
eyes by a multitude of reducing instances. 

It is similarly clear, that the more subtle tex- 
tures and structures of things thoroughly visible 
or tangible, are neither perceptible nor tangible. 
Wherefore in these too our information proceeds by 
this reduction. The most radical and primary dif- 
ference between structures is drawn from the plenty 
or paucity of matter within the siune space or 
dimensions. For the other structures (which are 
referred to the dissimilarity of parts contained in 
the same body, and to the collocation and placing of 
the same) are secondary in comparison with the 
former. 

Let therefore the Nature sought for be the Ex- 
pansion or Contraction of Matter in different bodies 
respectively: viz. what quantity of Matter fills a 
corresponding quantity of space in each. Now there 
is nothing truer in Nature than the twofold Pro- 
position, ** Ex nihilo nihil fieri,'* and « Nihil in 
nihilum redigi;*' but the actual quantity or sum 
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total of Matter is constant, and neither increases nor 
diminishes. Nor is this Proposition less true ; that 
" of this quantity of Matter more or less is contained 
within the same spaces or dimensions, according to 
the difference of bodies," — as in water more, in air 
less : so that if any one were to assert that a given 
content of water can be turned into an equal content 
of air, it is equivalent to saying that something can 
be reduced to nothing ; on the other hand, if any 
one were to assert that a certain content of air can 
be turned into an equal content of water, it is equi- 
valent to saying that something can come from 
nothing. And from this plenty and want of Matter 
the conceptions of Density and Rarity, taken in various 
and promiscuous ways, are properly abstracted. And 
a third assertion is to be assumed, — one also certain 
enough, — ^namely, that this greater or less quantity 
of Matter in this or that body (of which we are 
speaking) can be reduced (after comparison) to 
calculation and exact, or nearly exact, proportions. 
E. g. if one were to say that there is in a given con- 
tent of gold such a collection of Matter, that one 
must have t\^enty-one times its bulk in spirits of 
wine to equal its quantity of Matter, he would not 
be wrong. 

The accumulation of Matter and its ratios are 
reduced to the cognisance of the senses by weight. 
For weight answers to the quantity of Matter, as 
regards the parts of a tangible body ; but Spirit and 
its material quantity are imponderable, for they lessen 
weight rather than increase it. We have made a 
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tolerably accurate table of this thing, wherein we 
have selected the weight and bulk of each kind of 
Metal, principal Minerals, Woods, Liquids, Oils, and 
very many other bodies both natural and artificial ; a 
thing of much use both for light of information and 
for rule of operation ; and one too which may reveal 
many things quite unexpectedly. Nor is this to be 
counted of small importance, that it shews that all 
variety in tangible bodies known to us (we mean 
bodies well united, not spongy, hollow, and to a 
great extent filled with air) does not exceed the 
ratio of twenty-one to one : so finite is Nature, or at 
least that part of it which we are most accustomed 
to make use of 

We also have thought it worthy of our diligence 
to try whether the ratios of intangible or pneumatic 
bodies to tangible ones can be arrived at. And we 
attempted it by means of the following contrivance. 
We took a glass Phial^ which might perhaps hold 
an ounce; using a small vessel in order that the 
consequent evaporation might take place with a 
small amount of Heat. We filled it with spirits of 
wine almost to the neck, choosing spirits of wine 
because we observed (by means of the Table just 
mentioned) that it was the most rare of those 
tangible bodies which are properly compact and 
have no hollows^ and that it contained the least 
amount of Matter for its dimensions. Then we 
exactly noted the weight of the Spirit and Phial 
together. Afterwards we took a Bladder, which 
might contain about two pints. We squeezed all 
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the air out of it, as far as was possible, so that 
the sides of the Bladder met. We first rubbed 
the Bladder gently with oil to make it more air- 
tight ; the oil closing up any pores that there might 
be. We then put the mouth of the Phial into 
that of the Bladder, and tied it tightly with a 
slightly waxed string, to make the binding surer 
and closer. Then lastly we placed the Phial over 
some hot coals in a brasier. After a while the 
steam or breath in the spirits of wine expanded by 
the Heat was turned into vapour, and gradually 
swelled out the Bladder, and stretched the whole of 
it on every side like a sail. After this was done, we 
forthwith removed the glass from the fire, and 
placed it on a carpet (for fear of its cracking with 
the cold), and directly made a hole in the top of the 
Bladder, for fear lest the vapour, on cessation of the 
Heat, should return into a liquid state and confuse 
the calculations. Then we took away the Bladder 
itself, and again weighed the remaining spirits of wine. 
Thence we calculated how much had been consumed 
in steam or vapour; and on comparison between 
the space it occupied while it was spirits of wine in 
the Phial, and which it occupied after it had become 
vaporous in the Bladder, we so got at the ratios; 
from which it was quite clear that that body after 
its change had expanded into a bulk one hundred 
times greater than it had occupied before. 

Similarly ; let the Nature under inquiry be Heat 
or Cold : that is, in such a slight degree as not to 
be perceptible to the senses. These are brought 
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under cognisaiice of the senses by means of the 
Thermometer we have above described. For Heat 
and Cold are not actually perceived by the touch : 
but Heat expands. Cold contracts the air. Nor 
again is that expansion and contraction of air per^ 
oeptible to the sight : but expanded air depresses, 
contracted raises, the water; and then finally it 
comes under cognisance of vision, and not before, 
nor otherwise. 

Similarly; let the Nature under inquiry be the 
Combination of Bodies ; viz. what watery, what oily, 
what spirituous, what ashy, salt, and other com* 
ponents they possess : or to take a case, what butter, 
cheese, whey, and the like, there is in milk. These 
things are brought under the cognisance of the 
senses by artificial and skilful separations of tangible 
substances. And the Nature of the Spirit in them, 
though not immediately perceptible, is still detected 
by the various motions and efforts of tangible bodies, 
in the very act and process of their separation : and 
also by the sharpness, corrosion, and divers colours, 
odours, and tastes of the same bodies after separation. 
And in this part men have worked the subject vigor- 
ously by means of distillations and artificial separa- 
tions; but with about the same success that they 
have had in all other experiments now used : methods 
of mere groping, blind ways, more industrious than 
intelligent : and (worst of all) without any imitation 
or emulation of Nature, but with the destruction 
(through violent heats and too vigorous powers) of 
all the more subtle structure, wherein are mostly 
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placed the occult virtues and sympathies of thing?. 
Nor even does that which we have elsewhere noticed 
come into people's minds, or before their observation, 
in separations of this kind : i. e. that very many 
qualities are introduced into bodies, when we attack 
them by fire or otherwise, by the action of the fire 
or other substances employed in the analysis ; quali- 
ties which did not previously subsist in the com- 
pound ; whence come wonderful mistakes. For 
instance ; the whole amount of steam throvm ofi^ by 
water under action of fire was not all steam or air 
in the body of the water : but is for the most part 
caused by the expansion of water caused by the heat 
of fire. 

Similarly ; to speak generally, all those exquisite 
tests of bodies, natural or artificial, by which the 
true are distinguished from the false, the better 
from the worse, ought to be referred to this head : 
for they bring that which was beyond the cog- 
nisance of the senses under them. They are, ac- 
cordingly, to be gathered from all quarters with 
diligent care. 

Now as to the fifth kind of objects escaping the 
senses, it is clear that the action of the senses takes 
place by Motion, and that Motion requires Time. 
If then the Motion of any body is so slow or so fast 
as to bear no proportion to the portions of time in 
which the action of the senses is carried on, the 
object is not at all perceived : as is the case with the 
Motion of a clock's hand, and, again, with the Motion 
of a musket ball. Now Motion which is too slow to be 
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perceived, is easily and usually brought within cog- 
nisance of the senses by the sum of Motions : that 
which is too swift, has not yet been satis&ctorily mea- 
sured : and yet inquiry into Nature demands that in 
some cases this should be done. 

The sixth kind, where the senses are hindered by 
the grandness of the object, can be reduced^ either 
by putting the object at a greater distance from the 
senses; or by deadening its power by interposing 
some medium which weakens without destroying it; 
or by admission of a reflection, where the direct im- 
pression would be too strong — ^as is done with the 
Sun's rays in a basin. 

The seventh kind is that in which the senses are 
so overcharged with the object, that there is no 
room for any other impression. This rarely occurs 
except in the organ of smell, and in odours; nor 
has it much weight with our subject. Wherefore let 
what we have said sufiice for the reduction to sense 
of objects beyond the cognisance of the senses. 

Sometimes, however, this reduction is not made 
to the senses of Man, but of some other Animal 
whose senses in some cases surpass those of Man : 
as in case of some smells, it can be made to the 
senses of a dog: in case of light existing latent in 
Air not illuminated from without, to the sense of a 
cat, an owl, and other animals of this kind, which 
see by night. For Telesio has rightly noticed that 
in Air itself there subsists some original light, 
slight indeed and subtle, and such as for the most 
part is of no use for the eyes of Men, and of most 
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Animals: because those Animals, to whose senses 
light of this kind is adapted, see by night ; and it 
is less credible that this sight should arise either 
without light, or by means of internal light. 

And this must be specially noted : that we are in 
this place treating of the shorlrcomings of the senses, 
and their remedies. For the errors of the senses are to 
be referred to the investigations peculiar to the senses 
and sensible objects: with the exception of that 
great error of the senses, viz. their establishing the 
limits of things according to their relation to man, 
and not to the universe : an error which is only cor- 
rected by reason and universal Philosophy. 

41. Eighteenth among Prerogative Instances we 
will place Instances offfie Wat/; which we also call 
Itinerant or Jointed Instances. They are such as 
indicate the gradually continued Motions of Nature. 
Now this kind of Instances rather escape observation 
than the senses. For the want of attention of 
mankind to this subject is wonderful. Men con- 
template Nature in a desultory fashion, and at 
periodic intervals, and after that bodies are finished 
and complete, and not in the course of their making. 
But if any one wished to explore and try the ability 
and industry of any Artist, he would wish to inspect 
not only the rude materials of the Art, and then his 
complete works ; but rather to be present while the 
Artist is working and carrying on his work. And 
something similar ought to be done with Nature.^ 
For example : if any one inquires about the vegeta- 
tion of plants, he must watch from the first sowing the 
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seed, (which can easily be done, by pulling up, every 
day or so, seeds which have been in the ground two, 
three, four days, and so on, and by examining them 
carefully,) how and when seed begins to swell, and 
be filled (as it were) with spirit; then how it breaks 
its skin, throws out fibres, raising itself a little the 
while, unless the soil be particularly stiff; how it 
also sends out these fibres, some as roots downwiu*dB, 
others for the stalk, upwards, sometimes how they 
creep on sideways, if they find the ground open 
and more yielding that way, and many other like 
phenomena. So too one ought to act in watch- 
ing the hatching of eggs; in which the process 
of animation and organization can be readily per- 
ceived, and what, and which parts are produced by 
the yolk, and what by the white, &c. Similarly, 
with the production of Animals from putrefaction i 
for it would be inhuman to make these inquiries 
upon perfect beasts, by cutting the Foetus out of the 
womb ; except perhaps in the case of abortions, of 
animals taking in hunting, and the like. 

We must, then, keep strict vigils over Nature, as 
on one more readily visible by night than by day. 
For these contemplations may be counted as night- 
watches, from the smallness and continual burning 
of our light. 

The same thing must also be attempted with inani- 
mate objects: a course we have ourselves pursued 
in inquiry into the expansion of liquids by fire. For 
Water expands in one way. Wine in another. Vine- 
gar and Verjuice in others ; still more different are 
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Milk, Oil, &c. This was easily perceptible by their 
ebullition over a gentle fire, and in a glass vessel, in 
which every thing could be perceived clearly. But 
we merely touch briefly on these points, as we intend 
to discourse more at length and more exactly on 
them, when we have reached the discovery of the 
Latent Process of things. For it must always be 
remembered, that in this place we are not treating 
of things themselves, but are merely bringing for- 
ward examples. 

42. Nineteenth among Prerogative Instances we 
will place Supplementary Instances^ or Instances of 
Substittdion ; which we also term Instances of Re- 
fuge. These are such as supply information, when 
the senses iail entirely; and so we take refuge in 
them when proper instances are not to be had. Such 
substitution is of two kinds : either by Degrees or 
by Analogies. For example: no medium has been 
discovered which entirely hinders the operation of 
the Magnet in attracting Iron : Gold does not do it 
when interposed, nor Silver, Stone, Glass, Wood, 
Water, Oil, Cloth or fibrous Bodies, Air, Flame, nor 
any other. And yet by exact testing there may 
perchance be discovered some medium which deadens 
the Magnetic virtue more than any thing else does, 
comparatively and in a certain degree ; as, for ex- 
ample, if the Magnet did not attract Iron through the 
great density of Gold, as much as it would through an 
equal distance of Air ; or through as great a thick- 
ness of ignited as of cold Silver, and so on. For 
we have made no experiment on this; but it is 
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enough to be proposed as an example. Similarly; 
we find no body on the earth which is not suscepti- 
ble of Heat when put near fire. But Air heats 
much more rapidly than stone. And these are cases 
of Substitution by Degrees. 

Substitution by Analogous cases is useful indeed, 
but less sure ; and therefore must be employed with 
some judgment. It takes place when that which is 
beyond the senses is brought under their cognisance, 
not by the perceptible operations of a body not itself 
perceptible, but by the contemplation of some cog- 
nate perceptible body. E. g. suppose inquiry be made 
as to the combination of Spirits, which are invisible 
bodies: there seems to be a kind of relationship 
between bodies, and that which nourishes and sup- 
ports them. Now the fuel of flame seems to be oil 
and fat things : of air, water, and watery substances; 
for flames are multiplied by the exhalation of oil, 
and air by the vapours of water. And so we 
must regard the combination of oil and water, 
which manifests itself to the senses ; since the com- 
bination of air and flame escapes the senses. But 
oil and water, which by themselves, if put together 
or stirred, combine very imperfectly, combine accu- 
rately and delicately in herbs, blood, and the parts of 
animals. And so something of the same kind might 
take place with the combination of flame and air in 
spirituous substances : things which by being simply 
put together combine but badly ; but which seem to be 
duly combined in the spirits of plants and animals ; 
especially as all animate spirits feed upon both kinds 
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of humidity (the aqueous and the fat) as their proper 
nourishment. 

Similarly; if inquiry be made only as to their Com- 
position, not as to their more perfect combination; viz. 
whether they readily enter into each other or not; or 
rather (for example) whether there are any winds and 
exhalations, or other spiritual bodies, which do not 
combine with common air, but only adhere to it and 
float in it in globules and drops, and are broken and 
diminished by air rather than received and incorpo- 
rated into it : this cannot be sensibly perceived in 
common air and other spirits by reason of the sub- 
tilty of their bodies; yet a kind of image of the 
thing, and of how it is done, can be conceived in 
such liquids as Quicksilver, Oil, Water; and even in 
Air and its parts, when it is dissipated and ascends 
through the water in small particles ; and also in 
thick smokes ; and lastly in dust raised and remain- 
ing in the air ; in all of which no incorporation takes 
place. And the above representation is not bad on 
this subject, if this point be first carefully inquired 
into — viz. whether there can be the same difference 
in kind between spiritual as there is found to be 
between liquid bodies : for if this be so, these like- 
nesses may be conveniently substituted by analogy. 

And although in speaking of these Supplementmy 
Instances we have said that information is to be 
drawn firom them (by way of Refuge) when proper 
instances are wanting; yet we nevertheless would 
have it understood that they are also of great use, 
even when proper instances are to be had ; for. 
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taken with them, they coDfirm our information. Bat 
we will speak of these points more exactly^ when 
our discourse shall in due order have reached the 
Hdps of Induction. 

43. Twentieth among Prerogative Instances we 
will place Probing Instances: which we also term 
Twitching Instances^ (for a different reason.) For 
we term them Twitching^ because they twitch the 
Intellect ; Probing, because they probe^ Nature : 
wherefore we sometimes name them Instances of 
Democritus. These are such as admonish the Intel- 
lect concerning the admirable and exquisite subtilty 
of Nature, so as to rouse and awaken it to atten- 
tion, observation, and due inquiry. For example: 
into how many letters or lines a few drops of ink 
may be extended ; to what a length of gilt wire a 
piece of silver merely gilt on its surface can be 
drawn out; that such small vermin as you find in the 
skin have in themselves a spirit, and a figure distinct 
from their parts; that a very little safl^n tinges 
even a cask of water; that a very little musk or 
aromatic scent imbues with its odour a far greater 
content of air ; that a very great cloud of smoke is 
raised by a little incense; that the very accurate 
differences of sounds, such as articulate words, are 
carried in every direction through the air, and pene- 
trate through chinks and pores even of wood or 
water (though they are much weakened thereby), 
and are also reflected, and that with such distinct- 
ness and speed; that light and colour pass to a 
great distance and very rapidly through the solid 
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bodies of glass, and water, and with so great and 
exquisite a variety of images, and are refracted and 
reflected ; that the Magnet attracts through every 
kind of body, even the most compact : but (more 
wonderful still) that in all these cases the action of 
one is not much hindered by that of another in an 
indifferent medium like Air: — i. e. that in the same 
time there are transmitted through the Air such a 
number of images of things visible ; such a number 
of impulses of articulated words ; so many separate 
odours, as of violet, rose, &c. ; Heat too and Cold ; 
magnetic influences; — all of them, I say, together and 
none hindering other ; just as if they each had their 
own ways and passages, and none touched or ran 
against any of the others. 

We are wont, however, to subjoin for use to these 
Probing Instances^ others which we term Limits of the 
Probe. Thus, in the cases given above, one action does 
not disturb or hinder another of a different kind ; but 
if there be two of the same kind, one subdues and ex- 
tinguishes the other : as, for example, sunlight, that 
of a glowworm ; the report of a cannon, the voice ; 
a strong smell, a more delicate one ; a fiercer Heat, a 
gentler one; plates of Iron placed between the 
Magnet and another piece of iron, the attraction of 
the Magnet. But the proper place of speaking of 
these, too, will be among the Helps of Induction. 

44. We have now spoken of the Instances which 
assist the senses : and which are of the greatest use 
for information. For information begins with the 
senses. But our whole work ends in Practice ; and 
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as Information is the beginning, so Practice is the 
end of our subject. And so there will follow in- 
stances of chief use for operation. These are of 
two kinds, and are seven in number. We call 
them all by the general name of Practical Instances. 
In Practice there are two defects, and two kinds of 
excellent instances. For either Practice deceives, or 
it imposes too much labour. It deceives chiefly 
(and most of all after diligent inquiry into Natures) 
on account of error in limitation and mensuration of 
the strength and action of bodies. The strength 
and action of bodies are circumscribed and measured, 
either by Space, or by Time, or by Union of Quantity, 
or by Predominance of Virtue : and unless these four 
be rightly and diligently weighed, there will perhaps 
be Sciences fair in theory, but they will be inef- 
fectual in Practice. We call the four Instances, 
which correspond to these, by the one title of Ma- 
thematical Instances^ and Instances of Measure. 

Now Practice becomes laborious, either because 
of the admixture of useless things ; or because of the 
multiplying of instruments ; or because of the mass of 
matter and of bodies which may happen to be requisite 
for any work. And so those instances ought to be 
valued which either direct Practice to those points 
which are of the greatest importance to man; or 
which lessen the number of instruments used ; or of 
matter or furniture to be acted on. The three In- 
stances which bear on this object we call by the one 
title of Propitious or Benevolent Instances. And so 
we will now speak separately of each of these seven 
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Instances ; and with them conclude this part of our 
work which treats of Prerogative or Illastrious In- 
stances. 

41, Twenty-first among Prerogative Instances we 
will place Instances of the Rule or Measuring-rod; 
which we also term Instances of Carrying through^ or 
of the " Non vUrar For the virtues and motions 
of things act and are completed in spaces, not in- 
definite or fortuitous, but finite and certain ; and it 
is of the greatest importance to Practice that these 
should be taken and noted in each Nature inquired 
into ; not only to avoid error, but to render Practice 
more extensive and powerful For it is sometimes 
possible to extend these virtues and (as it were) to 
lessen their distances ; as in the case of Optical In- 
stmments. 

And most virtues act and affect things only by 
manifest touch ; as is the case in impact of bodies ; 
where the one does not remove the other, unless 
the impinging body touch the other. So too ex- 
ternal applications in Medicine, as Ointments and 
Plasters, do not exercise their strength, except by 
being in contact vdth the body. Lastly, the objects 
of touch and taste do not strike those senses, except 
when contiguous to the organs. 

There are too other virtues which act at a distance, 
though it be a very small one ; few of these have as 
yet been noticed, and yet they are more in number 
than men suspect : as (to take a familiar example) 
Amber and Jet attract straw ; Bubbles break others 
in their neighbourhood ; some purgative Medicines 
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elicit humours from the inmost parts ; and the like. 
But that Magnetic virtue, by which Iron and the 
Magnet, or two Magnets, draw together, operates 
within a certain small circle of virtue ; while, on 
the other hand, if there is any Magnetic virtue, 
which emanates from the earth itself (a little below 
the surface), and affects the Needle in its Polarity, it 
must act at a great distance. 

Again ; if there is any Magnetic force which acts 
by consent between the earth and heavy bodies ; or 
between the moon and the waters of the sea (as 
seems most credible in the spring and neap tides twice 
in the month) ; or between the starry Heavens and 
the Planets, by which they are called forth and raised 
to their Apogees : all these must act at a very great 
distance. There are found, too, certain kindlings or 
lightings of flame which in some materials take 
place at very great distances ; as they tell of Baby- 
lonian Naphtha. Heat, too, insinuates itself at 
great distances; as also does Cold: so that the 
bergs or masses of ice, which are broken off and 
float in the Northern Ocean, and are carried through 
the Atlantic towards the shores of Canada, are felt 
by the inhabitants and lower the temperature at a 
great distance. Odours, too, (though in these there 
always seems to be some corporeal emission,) act at 
notable distances ; as is wont to happen to men sailing 
along the shores of Florida, and of part of Spain, where 
there are whole woods of lemons, oranges, and such 
fragrant plants^ or shrubs of rosemary, marjoram, 
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and the like. Lastly, the radiations of light, and 
impressions of sound act at great distances. 

But all these powers, whether they act at small 
or great distances, act certainly at distances which 
are finite and known to Nature — so that there is a 
" Non fdtrd^ — ^a limit ; and that corresponding either 
to the mass or quantity of bodies, or to strength or 
weakness of virtues, or to favourable or unfavourable 
media; all which things ought to be reckoned in 
and noted. Farthermore, we must note the Mea- 
sures of violent motions (as they call them), as of 
missiles, projectiles, wheels, &c., as these too have 
clearly their own determined limits. 

There are also found some motions and virtues 
contrary to these which operate in contact, and not 
at a distance ; namely, such as act at a distance, and 
not in contact ; and again, those which act more 
slightly at a less distance and more strongly at a 
greater. Vision does not act well in contact, but 
requires a medium and distance : although I re- 
member to have heard a certain credible person tell 
that he himself when being cured of the cataract 
(cured by inserting a small silver needle within the 
first coating of the eye, so as to remove the pellicle 
of cataract, and force it into a corner of the eye) 
most clearly saw the needle as it moved over the 
pupil. Still, although this may be trae, it is clear 
that larger bodies are not well or distinctly visible, 
except at the vertex of the cone where the rays 
converge at some distance from the eye. More- 
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over, the eye of old persons sees better if the object 
be removed to a greater not to a less distance. It 
is certain, besides, that in missiles the impact is not 
so violent at a very short distance as it is a little 
while afterwards. These and the like things are 
accordingly to be noted, as concerns distance in 
measuring motion. 

There is also another kind of Measure of motion 
in Space which must not be passed over; that of 
spherical not progressive motion; i. e. of the ex- 
pansion of bodies into a greater sphere, or their con- 
traction into a less. For in measuring this kind of 
motion, mquiry must be made as to how much com- 
pression or extension bodies readily and willingly 
admit (according to their Natures), and at what 
limits they begin to resist, so that at last they 
allow it Non fdtra ; as when an inflated bladder is 
squeezed it allows a certain compression of air, but 
if this be increased too much, the air does not suffer 
it^ and the bladder bursts. 

We have proved this by means of a more delicate 
experiment. We took a metal bell, somewhat light 
and thin, of the kind used to hold salt, and plunged 
it into a basin of water, so that it carried down with 
it to the bottom of the basin the air contained in its 
interior. We had first placed a little globe in the 
bottom of the basin, on to which the bell was to be 
put. The result followed, that if that ball was but 
little in comparison with the content of the bell, 
the air contracted into a less space, and was com- 
pressed without being forced out : but if the ball 
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was too large for. the air to yield readilj, then the 
air, being impatient of too great a pressure^ raised 
the bell on one side, and escaped in bubbles. 

To prove also how much extension, no less than 
compression, the air will suffer, we took the follow- 
ing course. We took a glass egg9 with a small hole 
at one end : we drew out the air by violent suction 
at the hole, and directly closed it with our finger ; 
then we plunged the egg in water, and lastly re- 
moved our finger. The air then having been con- 
strained by the suction, and expanded beyond its 
natural state, and so striving to recover and contract, 
(so that if the egg had not been plunged in water it 
would have drawn in air with a hissing sound,) 
now drew in a sufficient quantity of water to allow 
the air to recover its former volume or dimen- 
sions. 

And it is certain that very rare bodies like air 
admit of considerable contraction, as has been said : 
while tangible bodies like water admit of far less 
compression, and much less readily. How much they 
admit we have investigated by means of the follow- 
ing experiment. 

We had a leaden globe made to hold about two 
pints (wine measure) of a sufficient thickness for it 
to bear considerable force. We made a hole in it, 
and filled it with water ; and then plugged the hole 
with molten lead, so that the whole was quite sound. 
Then we flattened the globe on two opposite sides 
with a heavy mallet, which forced the water to con- 
tract, as the sphere is the figure of the greatest 
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content. Then, as the hammer failed through the 
resistance of the water, we used a mill or press ; so 
that at last the water, impatient of fiuther pressure, 
exuded like a fine dew through the solid lead. 
Afterwards we reckoned the amount of space di- 
minished by that compression, and concluded as to 
how much compression water admitted, when acted 
on by great Tiolence. 

But solid, dry, and more compact bodies, like 
stones, wood, and metals, admit of fiir less, and 
an almost imperceptible compression or extension ; 
and free themselves by breaking, progression, or 
other efforts ; as is seen when wood or metals bend, 
when clocks are moved by springs, in missiles, 
hammering, and innumerable other kinds of motion. 
And all these things are to be noted and explored 
together with their Measures, in the investigation of 
Nature ; either to a certainty, or by estimation, or 
by comparison, as opportunity allows. 

46. TwentyH9econd among Prerogative Instances 
we will place Instances of the Course ; which we also 
term Instances of the Water: an expression borrowed 
from the water-glasses of the Ancients, into which 
water was poured instead of sand. These measure 
Nature by subdivisions of Time, just as the Instances 
of the Rule by degrees of Space. For every kind of 
motion or natural action takes place in Time, some 
more rapidly, others more slowly, but, anyhow, in 
certain subdivisions of Time known to Nature. Even 
those actions which seem to act suddenly and in 
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the twinkling of an eye (as the phrase rans) are 
found to admit of greater or less rapidity in Time. 

In the first place, then, we see that the revolu- 
tions of the Heavenly Bodies take place in regular 
Times : so too the ebb and flow of the sea. The 
tendency of heavy bodies towards the ground and of 
light ones towards the heavens takes place in definite 
Times, according to the Nature of the body moving 
and of the medium. The sailing of ships, the move- 
ments of animals, the projection of missiles, all 
occur in Times whose sums can be computed. As 
to Heat, one sees boys in winter wash their hands 
in flame without being burnt ; and jugglers can by 
quick and regular motion turn vessels full of wine 
or water mouth downwards, and again replace them 
vnthout spilling a drop; and many such things. 
The compression, too, or expansion, and eruption of 
bodies take place some more quickly, others more 
slowly, according to the Nature of the body and of the 
motion, but all in definite intervals of Time. In the 
firing of several guns at once, audible sometimes for 
thirty miles, the sound is sooner perceived by those 
who are nearer the place of its origin than by those 
who are farther off. In vision, too, (whose action 
is most rapid of all,) it is clear that a definite Time 
is required for its transmission; as is proved by 
those objects which from the velocity of their mo- 
tion are invisible — as, for example, a musket-shot. 
For the flight of the ball is too swift to allow an im- 
pression of its figure to be conveyed to the sight. 
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And this, with similar things, has sometimes be- 
gotten in us a monstrous doubt — as to whether the 
face of the clear starry sky is visible to us in- 
stantaneously, or rather a little later; and whe- 
ther there is not (as regards vision of celestial 
objects) as much a true and an apparent Time, 
as there is a true and an apparent position, as is 
noted by Astronomers in Parallaxes. So incredible 
did it appear that the figures or rays of Heavenly 
Bodies could be suddenly conveyed to the sight 
through so immense spaces of miles ; they must, it 
seemed, require some definite Time for transmission. 
But this doubt (as to some considerable interval of 
Time between true and apparent Time) afterwards 
was entirely set at rest ; when we considered that 
infinite loss and diminution of quantity, as regards 
the real body and the apparent figure of a star, 
which is caused by distance ; especially as we at the 
same time noticed from what a distance (sixty miles 
at least) bodies, and those only white, (antl not 
bright,) are visible instantaneously ; for it cannot be 
doubted that the light of the Heavenly Bodies far 
exceeds not only the vivid appearance of white, but 
also the light of all flame known to us^ in point of 
vigour of radiation. And the immense velocity of the 
bodies themselves, perceptible in their diurnal mo- 
tions (which has so astounded even thinking men, that 
they have preferred to believe that the earth moves), 
renders the Motion of Radiation from them (marvel* 
lous though it be in its swiftness) more credible. 
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And this has weighed most of all with us — ^that if 
there were any appreciable interval of Time between 
the true and the apparent sight, it would follow that 
their appearances would be often intercepted and 
confused by the rise of clouds and similar disturb- 
ances of the medium. Let» then, this be enough 
upon the simple Measures of Time. 

But the relative Measure of motion and actions 
must be sought for with much more care than even 
the simple Measure ; for it is of singular use, and of 
many applications. And we see that the flame of 
firearms is seen before their sound is heard; al- 
though it is necessary that the ball should strike 
the air sooner than the flame does, which issues 
after it : this arises from the fact that light moves 
vidth far greater velocity than sound. We see, too, 
that visible images are received by the sight more 
rapidly than they are dismissed ; whence it follows, 
that the strings of violins when touched seem double 
or triple, because a new image is received before 
the previous one has been got rid of; just too as 
rings when they spin seem to be spherical ; and a 
burning torch, carried swiftly by night, has a tail. 
From this foundation, too, of the inequality of 
motions (as to velocity) Galileo reasoned out an ex- 
planation of the cause of tides, from the swifter 
rotation of the earth than of the water ; whence 
the water would first gather, and then in turn sink, 
as is shewn when one moves a vessel of water 
rapidly. This, however, he has imagined on data 
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which cannot be granted (yiz. the motion of the 
earth), and under wrong information as to the 
Ocean's ebbing and flowing every six hours. 

But there is an excellent example of our topic 
(the comparative Measures of motion) — and that not 
only of the thing itself, but of its singular use, of 
which we spoke just now, — ^in mines filled with gun- 
powder; whereby vast masses of earth, buildings, &c. 
are overturned, and thrown up into the air, by a 
small quantity of powder. The cause of this is 
certainly that the expansive motion of the powder, 
the agent, is very far swifter than the motion of 
gravity which had to resist it; so that the first 
motion is over before the antagonist motion has 
begun ; so that at first there is a kind of absence of 
resistance. Hence, too, it comes that in every sort 
of projectile a blow sharp and sudden rather than 
strong is most powerful in causing motion. Nor 
indeed could so small a quantity of Animal Spirit 
in animals, (especially in bodies as vast as the whale 
or the elephant,) turn and rule so great a corporeal 
mass, save by reason of the velocity of motion of the 
Spirit, and the slowness of the bodily mass in resist- 
ing it. 

In short, this is one of the chief foundations of 
magical experiments, of which we will shortly speak ; 
— ^where a small mass of matter overcomes and 
regulates a much larger mass ; that is, if the motion 
of the one can, through its rapidity, anticipate the 
other before it is prepared to act. 

Lastly ; this priority and posteriority ought to be 
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observed in every natural action. Thus in an in- 
fusion of rhubarb there is first elicited a purgative 
and then an astringent power; so too we have 
noticed something of the same kind when distilling 
violets in vinegar, first we get the sweet and delicate 
scent from the flower, and afterwards the more 
earthy part which pollutes the scent. And so if 
violets be steeped for a whole day a much fainter 
perfume is extracted ; if steeped for a quarter of an 
hour only, and then taken out, and (because the 
scented spirit in violets is but small) other and 
fresh violets be steeped every quarter of an hour, 
and this be repeated six times, then the infusion is 
so much strengthened, that although the violets 
have not remained therein (the whole of them, how 
often soever renewed) for more than an hour and a 
half, still there remains a most pleasant scent which 
will last for a twelvemonth, and is not inferior to 
the violet itself. It must, however, be noticed that 
the perfume does not acquire its full strength till a 
month after the infusion. In the distillation of 
bruised aromatic plants in spirits of wine, it is well 
known that there first rises an aqueous and use- 
less scum, then water containing a larger pro- 
portion of the spirits of wine, and lastly water 
containing a larger proportion of aroma. And very 
many things of this sort worth noticing are dis- 
covered in distilling. But let these suffice as ex- 
amples. 

47. Twenty-third among Prerogative Instances 
we will place Instances ofQuantity, which we also 
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tenn Doses of Nature (borrowing a term from 
Medicine). They are such as measure virtues by 
the quantity of bodies, and point out the effect of 
the quantity of body relatively to the measure of 
virtue. And first, there are some virtues which do 
not subsist save in Cosmical Quantity ; i. e. in such 
Q^antity as has relation to the conformation and 
fftbric of the Universe. Fpr the earth stands, and 
its parts fall. The water in seas ebbs and flows; 
not at all so in rivers, except by the sea's running 
up. Then, too, almost all particular virtues act 
according to the greater or less Quantity of the 
body. A large body of water does not readily be- 
come putrid, a small body does quickly. New wine 
and beer become ripe and drinkable far sooner in 
small skins than in large casks. If a herb is put 
into a large Quantity of water there results infusion 
rather than impregnation; if in a small Quantity^ 
the reverse. So, too, a bath and a light sprinkling 
have different effects upon the human body. Light 
dew, too, in the air never falls, but is dissipated and 
incorporated in the air. And one can see when 
one breathes upon a jewel, that that little Quantity 
of moisture is forthwith dissolved like a small cloud 
scattered before the wind. A piece of a Magnet, 
too, does not attract so much iron as a whole 
Magnet does. There are also virtues in which 
smallness of Quantity is more powerful : as, for ex- 
ample, in boring, a sharp point penetrates more 
quickly than a blunt one ; and the diamond, when 
pointed, cuts glass ; and so on. 
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But one must not delay here with what is in- 
definite^ but must also inquire into the ratio borne 
by Quantity of bodies towards the measure of Virtue. 
For it would be an easy thing to believe that the 
^ Quantity bears ratio of equality to the Virtue ; as if 
a leaden ball weighing an ounce were to fall so fiu* 
in a certain time, a ball weighing two ounces ought 
to fall twice as fast^ which is entirely false ; nor do 
the same ratios hold in every kind of Virtue, but 
very different ones. And so these Measurements are 
to be sought for from things themselves, and not 
from probability or conjectures. 

Lastly; in all investigation into Nature we must 
note how much body is required for a given effect 
(just as one would do with a dose of medicine): and 
cautions must be added as to the too much and the 
too little. 

48. Twenty-fourth among Prerogative Instances we 
will place Instances of the Struggle^ which we also 
term Instances of Predominance. These point out 
the Predominance or Yielding of Virtues one with 
another; and tell us which of them is the stronger 
and victorious; which the weaker and vanquished. 
For the Motions and efforts of bodies are com- 
pounded, decomposed, and complex, as much as the 
bodies themselves are. We will accordingly first set 
forth the chief kinds of Motions or active Virtues ; 
in order that their comparison in point of strength, 
and thence the setting forth and marking out of the 
Instances of the Struggle and Predominance^ may be 
more evident. 
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i. Let the first Motion be that of the Resistance 
(Antitypia) of matter which subsists in each of its 
particles: by reason of which it will not be annihil* 
ated: so that no burning, weight, or depression, no 
-violence, no age or continuance of time, in fine, can 
reduce to nothing any even the smallest portion of 
matter, and prevent it from being something and 
occupying some space, and from freeing itself (to 
whatever straits it is put) by changing its form or 
place ; or, (if it cannot do this) from subsisting as it 
is; nor can it ever result that it should become 
nothing, or be nowhere. This Motion Philosophers 
(who almost always name and define things rather by 
their effects and inconveniences, than by their interior 
causes) either denote by the Axiom that ^ Two bodies 
cannot be in one place;'* — or call it a Motion " to 
prevent the interpenetration of dimensions." Nor is 
it worth while to give examples of this Motion; for 
it subsists in all bodies. 

ii. Let the second Motion be that which we call Mo- 
tion of Connea;iony by which bodies do not allow them- 
selves to be separated at any point from some other 
body, as though they rejoiced in mutual connection 
and contact. This kind Philosophers term Motion 
"to prevent Vacuum:** as when water is attracted 
upwards by Suction, or by a Syringe; or the flesh by 
Cupping: or when water stands without escaping 
from perforated Jars, unless the mouth of the Jar 
is opened to admit Air: and multitudes of this 
kind. 

iii. Let the third be that of Liberty (as we call it): 
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by which bodies endeavour to free themselves from 
unnatural pressure or tension, and to return into the 
dimensions which suit their body. Of this Motion, 
too, there are innumerable examples : as (of escape 
from pressure) water, in swimming; air, in flying; 
water, in rowing; air, in the undulations of winds; 
the springs of clocks. And the Motion of compressed 
air is shewn rather prettily in children's popguns, 
which they make by scooping out a piece of elder or 
such wood, and stuff in a piece of some succulent 
root or other substance, at both ends; then they 
force the piece of root^ or - other such pellet to the 
other end by means of a ramrod ; and so the pellet 
at that other end is shot out with a noise, and that too 
before it is touched by the nearer piece of root or pellet, 
or by the ramrod. As to liberation fit)m tension this 
Motion shews itself in the Air which remains in 
glass-eggs after they have been exhausted, in strings, 
leather, cloth, which leap back after tension, unless 
it has lasted long enough to be fixed, &c. And 
this kind Philosophers indicate under the name of 
Motion from "the Form of Element:^' unskilfully 
enough, as this Motion pertains not only to air, 
water, or flame, but to all different solids, as wood, 
iron, lead, cloth, parchment, &c. in which each body 
has a measure of its own dimensions, and is with 
difficulty stretched into any other appreciable space. 
But since this Motion of Liberty is the most obvious 
of all, and one which occurs in an infinite number of 
cases, it would be well to distinguish it well and 
clearly. For some very carelessly confound this 
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Motion with the pair of Resistance and Conneanonj 
i. e. the liberation from pressure with the Motion of 
Besistancej and that from tension, with that of Con- 
neanon : just as if bodies, when compressed, yielded or 
expanded to prevent an Interpenetration of Dimen- 
sions: recoiled and contracted, when stretched, to avoid 
a Vacuum. But even if air, when compressed, were to 
contract to the density of water, or wood to that of 
stone ; there would be no need of Interpenetration of 
Dimensions^ and yet the compression would be far 
greater than they actually admit. Similarly, if water 
were to expand to the rarity of air, or stone to that of 
wood; there would be no need of a Vacuum: and 
yet the expansion would be far greater than they at 
all admit. And so the matter is not brought to In- 
terpenetration of Dimensions y and Vacuum^ unless it 
be in extreme cases of condensation and rarefaction: 
whilst the Motion we are discussing stops and takes 
place far within those cases ; and it is nothing but 
the desire of bodies to preserve their specific den- 
sities (or, if it be preferred, their Forms,) and not to 
recede suddenly from them, or allow of alteration, 
save in gentle ways and of their own accord. It is 
iar more necessary for men to be told (for it has im- 
portant results) that Violent Motion, which we term 
Mechanical^ but which Democritus, who in explain- 
ing his prime Motions must be ranked even below 
inferior Philosophers, termed Motion .of the Blow 
(irXt/y^f), is nothing but the Motion of Liberty^ i. e. 
from compression to relaxation. For in all simple 
impulsion, or flight through air, there is no dis- 
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placing or Motion in space, before the parts of the 
body are unnaturally acted on, and compressed by 
the impelling power. And then each part in due 
succession pushing on other, the whole body is borne 
along ; — and that not only with a progressive but with 
a rotatory Motion ; so that the parts may thus free 
themselves, or, at any rate, the more readily endure 
the pressure. And thus much on this sort of Motion, 
iv. Let the fourth be that to which we have given 
the name of Motion of Mailer (vXi??). It in a way 
corresponds to that of Liberty^ of which we have 
been speaking. For in Motion of Liberty bodies 
abhor, reject, avoid any new dimension, or new 
sphere, or new expansion or contraction, (the terms 
mean the same thing,) and endeavour with all their 
might to recoil and to recover their original density. 
On the other hand, in this Motion of Matter^ bodies 
desire a new sphere or dimension ; and aspire after 
it readily and quickly, and sometimes most violently, 
(as in the case of gunpowder.) The most potent, 
or at least the most common (though certainly not 
the only) instruments of this kind of Motion, are 
Heat and Cold. For example: air, if expanded 
by tension, (as when exhausted from a glass-egg,) 
labours under a great desire of restoring itself. But 
on application of Heat, it, on the contrary, desires 
expansion, and longs for a new sphere, and passes 
or migrates gladly into it, as though into a new 
Form, as men call it. Nor after some expansion does 
it want to return, unless invited to do so by applica- 
tion of Cold : and this is not a return, but a second 
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transmutation. Similarly water, if confined by com- 
pression,. resists, and wishes to become what it was, 
i. e. more expanded. But if there intervenes intense 
and continued Cold, it changes itself voluntarily and 
gladly into the condensed form of ice : and if the 
C!old be steadily continued, without interruption 
from warmth, (as is the case in grottos and deep 
caves,) it is turned into crystal, or some such matter, 
and never resumes its shape. 

V. Let the fifth be Motion of Continuity ; by this 
we mean not simple and primary Continuity of one 
body with any other (for that is the Motion of Con- 
nesion\ but of the Continuity of a body in itself. 
For it is most certain that all bodies dread a solution 
of Continuity^ some more, some less, but all to a 
certain extent. For as in hard bodies (like steel or 
glass) there is a very powerful and strong resistance 
against discontinuation; so even in liquids, where 
this kind of Motion seems to cease, or at any 
rate to grow faint, it is not found to be alto- 
gether wanting, but clearly exists in them in its 
lowest degree, and shews itself in very many experi- 
ments ; as in bubbles, in the round shape of drops, in 
the fine threads of eaves-droppings, and in the co- 
hesion of glutinous substances, &c. Most of all does 
it shew itself if one attempts to carry this discon- 
tinuation to the smaller particles. For in mortars, 
after a substance has been bruised to a certain 
degree, the pestle will not act any longer: water 
will not enter very small chinks: nay, air itself 
(notwithstanding its subtilty of body) does not 
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directly pass through the pores of somewhat solid 
vases, but takes a long time to get in. 

Ti. Let the sixth be that we term Motion towards 
Gain^ or of Need. It is that by which bodies, when 
placed among others which are quite heterogeneous 
and (as it were) hostile, if perchance they get means 
or opportunity of avoiding them, and of attaching 
themselves to something more cognate (even though 
those cognate substances are such as have no close 
sympathy with them), yet they straightway embrace 
them, and prefer them as better, and seem to count 
it as gain (whence we chose the name), as if they 
were in need of such bodies. For example ; gold 
and other metals in leaf do not like the surrounding 
air. And so, if they meet vnth any tangible and solid 
body, (like the finger, paper, or anything else,) they 
directly cling to it, and are not easily torn from it. 
Paper, too, and cloth, and things of that kind, do 
not get on well with the air which is inserted into 
and mingled with their pores. And so they gladly 
suck in water or other liquid, and drive out the air. 
Sugar, too, or sponge dipped in water or wine, 
although part of it stands up out of the wine or 
water, yet little by little it gradually attracts the 
liquid to the top. 

Whence a most excellent rule is derived for the 
opening and dissolution of bodies. For (not to 
mention corrosives and strong waters which make 
a way for themselves) if there can be found a body 
which is more adapted, sympathetic, and friendly to 
another solid body than that body is with which it 
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is by a kind of necessity connected, the body directly 
opens and relaxes itself, and takes in that other 
body, to the exclusion and removal of the first. Nor 
does this Motion towards Gain act or use influence 
only to the touch. For electric agency (about which 
Gilbert, and others after him, have set afloat such 
stories) is nothing but the appetition of a body ex- 
cited by gentle friction, which does not well endure 
the air, but would rather have some other tangible 
substance, if such be found in its neighbourhood. 

vii. Let the seventh be that we term Motion of 
Greater Congregation ; by which bodies are carried 
to masses of a similar Nature : heavy ones towards 
the Earth, light ones towards the Heavens. This 
Motion Philosophers have honoured with the title 
of Natural, shallowly enough ; because, forsooth, it 
is produced by nothing externally visible (and so 
they thought it innate and implanted in things 
themselves), or perhaps because it never ceases: 
nor is this marvellous, as the Heavens and the 
Earth are ever at hand; while on the other hand 
the causes and origins of most other kinds of Mo- 
tion are sometimes wanting and sometimes present. 
And so they laid it down that this kind of Motion, 
because it never fails, but is one which occurs directly 
when others fail, is perpetual and natural ; the other 
kinds acquired. Whereas in reality this Motion is 
weak and slow, since it yields (unless the mass of 
the body be very large) to other Motions when they 
act upon it. And though this kind of Motion has 
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so filled men's minds that it has nearly bidden all 
other kinds from sight ; yet men know very little 
about it, and make plenty of mistakes respecting it. 
viii. Let the eighth be the Motion of Lesser Con- 
gregation ; by which the homogeneous parts in any 
body separate themselves from the heterogeneous, 
and collect together ; by which, too, whole bodies, 
whose substance is similar, unite and cling together, 
and are sometimes congregated, attracted, and come 
together from some distance : as when the cream in 
milk after a time gathers on the surface, or lees and 
dregs in wine settle. And this is not caused by 
Motion of gravity and levity only, whereby some 
parts would rise to the surfaoe and others sink to 
the bottom ; but (much more) it arises from the 
desire of homogeneous bodies to collect and unite. 
This Motion differs from that of Need in two ways. 
First, because in that of Need there is the greater 
stimulus of a malignant and contrary Nature : while 
in this Motion (if only there be no hindrance or re- 
straint) the parts are united through friendship, even 
though there be no foreign Nature present to arouse 
contention. Secondly, because the union is closer, 
and, as it were, more select. For in that of Need^ 
so long as the unfriendly body is avoided, bodies 
which are not closely cognate come together : while 
in this, substances unite which are bound together 
by a relationship of kindred ; and are almost fused 
into one mass. And this Motion exists in all com- 
pounded bodies; and would be readily discernible 
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in each were it not bound and curbed by other ap- 
petitions and necessities of bodies which disturb that 
union. 

This kind of Motion is restrained for the most 
part in three ways: (i) by torpor of bodies; (a) by 
the curb of the dominant body; (3) by external 
Motion. 

(i) As to the first of these, it is certain that there 
is in tangible bodies a kind of sluggishness, more or 
less, and a hatred of Motion in space ; so that, unless 
excited, they would rather be contented i^nth such 
condition as they are in, than move to any better. 
And this torpor is shaken off by means of three 
things ; (a) by Heat ; (b) by the powerful virtue of 
some cognate body; (c) by swift and powerfiil Mo- 
tion, (a) Hence it comes that Heat is pronounced to 
be that which separates the heterogeneous and collects 
the homogeneous. This definition of the Peripatetics 
Gilbert very properly laughed at ; saying, that it was 
just as if any one were to say (as a definition), that 
Man is that which sows wheat and plants vineyards: 
for it is a definition by effects, and those, too, only 
particular ones. But that definition is even more 
iaulty still ; because those effects (such as they are) 
do not result from a Property, but only from an 
Accident of Heat (for Cold has the same power, as 
we will shew hereafter), — i. e. from the desire of 
union felt by Homogeneous parts, with only the 
help of Heat in shaking off the torpor which had 
previously restrained that desire, {b) As to the help 
from virtue infused by a cognate body : this is very 
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clear in a magnet armed,' which rouses in iron the 
virtue of detaining iron through similitude of sub- 
stance, after that the torpor has been shaken off by 
the virtue of the magnet, {c) As to the help from 
Motion : this is seen in wooden arrows with a wooden 
head; for these penetrate more deeply into other 
wood than they would do if headed with iron, thanks 
to similitude of substance ; the torpor of wood hav- 
ing been shaken off by swift Motion :— of these two 
experiments we have also spoken in our Aphorism 
on Clandestine Instances. 

(2) That restraint of Motion of Lessei" Con^egor- 
tiony which arises from the curb of a dominant body, 
is seen in solution of blood and urine by means of 
Cold. For as long as those bodies are full of the 
active spirit which, as master of the whole, arranges 
and restrains each of their parts of whatever kind, 
so long the different parts do not gather together, 
because of the curb on them ; but after that spirit 
has evaporated, or been choked by the Cold, then 
the parts freed from the curb gather according 
to their natural desire. And therefore it arises that 
all bodies which contain a pungent spirit (as salts and 
the like) endure and are not dissolved, because of 
the permanent and durable curb of the dominant 
and imperious spirit. 

(3) The restraint of the Motion of Lesser Congre-- 
gation which results from external Motion is chiefly 
seen in that agitation of bodies by which putrefac- 
tion is prevented. For all putrefaction depends on 
the Congregation of homogeneous parts; whence 
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little by little the first Form (as they call it) is cor- 
rupted, and a new one generated. For the dissolu- 
tion of the old Form precedes the putrefaction, 
which paves the way to the generation of a new 
Form: and that is itself union of homogeneous 
parts. Now if this is not hindered, the disso- 
lution is simple; but if various obstacles occur, 
putrefaction (the rudiments of a new generation) 
follows. But if (which is our present point) there 
is frequent agitation from external Motion: then 
that Motion towards union (which is delicate and 
soft, and needs to be free from external influences) 
is disturbed and ceases : as we see to be the case in 
very many things : — as the daily agitation or flowing 
of water prevents its putrefaction ; winds prevent 
pestilence in the air; grain in granaries, if turned 
and shaken, remains pure ; in fine, all things which 
are agitated externally do not readily putrify in- 
ternally. 

We must not omit that union of parts of bodies, 
whence for the most part there follows hardening 
and drying. For after that the spirit, or moisture 
turned into spirit, has evaporated in any porous 
body like wood, bone, parchment, &c., then, the 
thicker parts contract and come together with 
greater effort ; whence follows hardening or drying ; 
which we think results not so much because of the 
Motion of Conne^non (" ne detur Vacuum") as because 
of that Motion of friendship and union. 

As to bodies which come together from a distance, 
such cases are uncommon and rare: and yet they 



Digitized by 



Google 



[ 266 ] 

are more common than is generally observed. Il- 
lustrations of this are bubbles which break each 
other; medicines which draw out humours from 
similitude of substance ; strings on different violins 
which sound in unison ; and the like. We think 
that this Motion flourishes in the spirits of animals 
also, though it is quite unknown. It certainly is 
conspicuous in the Magnet and magnetised iron. 
But when we speak of the Motions of the Magnet 
distinctions are to be drawn. For there are four 
virtues or operations in the Magnet, which ought to 
be separated^ not confounded; although the admira- 
tion and wonder of men has mixed them up together. 

1. The Motion of Attraction of Magnet to Magnet, 
or of iron to Magnet, or magnetised iron to iron. 

2. That of its polarity towards the North and South, 
and at the same time of its Variation. 3. That 
of its penetrating through gold, glass, stone, all 
things. 4. That of the communication of its virtue 
from the Loadstone to iron, and from iron to iron, 
without communication of substance. But in this 
place we speak only of the first kind of virtue, 
viz. that of its Attraction. There is also a remark- 
able Motion of Attraction between quicksilver and 
gold ; so that gold attracts the quicksilver though 
worked up into unguents: and workmen in its 
vapours are accustomed to hold a bit of gold in 
their mouths, to collect the exhalations, which would 
otherwise work into their heads and bones; — ^and 
the piece of gold after a while turns white. So 
much upon the Motion of Lesser Congregation. 
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ix. Let the ninth bo Magnetic Motion, which, 
though the same in kind with that of Lesser Con-- 
gregation^ yet if it operates at great distances, and 
on great masses of things, deserves a separate in- 
quiry ; especially if it neither begins with contact, 
as most do, nor carries action on to contact as all 
congregative Motions do ; but only raises bodies, or 
makes them swell, and does no more. For if the 
Moon raises the water ; or makes moist substances 
swell ; or if the Starry Heavens attract the Planets 
towards their apogees ; or the Sun confines Venus 
and Mercury to within a certain distance from him- 
self; these Motions seem not to be fairly placed 
either under that of Greater or Lesser Congregation^ 
but to be as it were of intermediate and imperfect 
Congregation, and so to form properly a class by 
themselves. 

X. Let the tenth be Motion of Avoidance ; that 
which is contrary to the Motion of Lesser Congrega- 
tion ; by which bodies, from an antipathy, avoid and 
reject what is unfriendly to themselves, and separate 
themselves from it, and refuse to mingle with it. 
For although this Motion may seem in some cases 
to be only accidental, or by consequence, when 
compared with that of Lesser Congregation, be- 
cause homogeneous parts cannot combine, unless 
the heterogeneous are excluded and removed ; yet 
this Motion is to be put by itself and made into a 
distinct class, because in many cases the appetite of 
Avoidance is perceived to be more important than 
that of coition. 
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Now this kind of Motion is peculiarly remarkable 
in the excrements of animals ; and not less so in 
objects hateful to certain senses, especially smell 
and taste. For a foetid smell is rejected by the 
nose, so as to produce a sympathetic Motion of 
expulsion in the orifice of the stomach ; a bitter 
and rough taste is so rejected by the palate or 
throat as to produce a sympathetic shaking and 
shrinking of the head. This Motion is also found 
in other cases. It is seen in some antagonisms 
(Antiperistasis) ; as in the mid-region of air, whose 
cold seems to be a rejection of cold Nature from 
the limits of the Heavens ; such as, too, those great 
heats and combustions, which are found in subterra- 
neous places, and which seem to be rejections of the 
Nature of Heat from the interior of the earth. For 
Heat and Cold, if in a less quantity, destroy one 
another; if in greater masses, and (as one might 
say) in equal armies, they fight, and in turn dislodge 
and eject one another. They also say, that cinna- 
mon and sweet-smelling things, placed near privies 
and foul places, retain their scent the longer, because 
it refuses to go out and mix with the bad smells. 
Certainly, quicksilver, which would othervrise reunite 
into a complete mass, is hindered by spittle, lard, 
turpentine, or the like, from doing so ; because of 
its want of sympathy with such bodies ; so that it 
draws back when surrounded by such, and so its 
Avoidance of these intervening bodies is stronger 
than its desire to unite with its similar parts ; this 
is what is termed " the mortification of quicksilver." 
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The reason, too, why oil will not mingle with water 
is not so much their difference in gravity as their 
want of sympathy: as one may see in spirits of 
wine» which, though lighter than oil, mix readily 
with water. And most of all is the Motion of 
Avoidance remarkable in saltpetre and similar crude 
bodies, which hate flame-^as in gunpowder, quick- 
silver, and even gold. The Avoidance of the one 
pole of a magnet by iron is rightly noticed by 
Gilbert as no proper Avoidance, but coition to a 
more suitable position. 

xi. Let the eleventh be Motion of AssimHatum, or 
of Multiplication of self or of Simple Generation. 
By Simple Generation we mean not that of whole 
bodies, as in plants or animals, but of similar bodies. 
By this kind of Motion bodies turn others that are 
similar and akin to themselves, or at any rate well- 
disposed and prepared, into their own substance and 
Nature : like flame, which multiplies itself over 
vapours and oily substances, and generates fresh 
flame: air, which multiplies itself over water and 
watery bodies, and generates fresh air : the spirit of 
vegetables and animals, which multiplies itself over 
the thinner particles of both watery and oily sub- 
stances, which nourish it, and generate fresh spirit : 
the solid parts of plants and animals ; leaves, flowers, 
flesh, bone, &c., which each assimilate some part of 
the juices of their nutriment, and generate a succes- 
sive and ever-renewed substance. For let no one be 
pleased to rave vrith Paracelsus, who (blinded by 
hj9 distillations) would have it that nutrition takes 
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place by mere separation, and that the eye, nose, 
brain, liver, lie concealed nnder bread or food ; and 
roots, leaves, flowers, in the juices of the soil. For 
just as the Artist from a rude lump of stone or 
wood, by rejecting what is superfluous, produces 
leaves, flowers, eyes, nose, hands, foot, and the like ; 
so (he afiirms) the Great First Artist within us pro- 
duces each member and part out of nutriment by 
means of separation and rejection. But to leave 
such trifling, it is most certain that each part, 
similar or organic, in vegetables and animals, first 
attracts ^ith a sort of selection, and then assimilates 
and converts into their own Nature those juices of 
their nutriment which are almost the same, or not 
very far different. Nor does this AssimUation or 
Simple Generation take place only in animate bodies; 
inanimate ones also partake of it ; as has been said 
of flame and air. Farthermore, the dead spirit 
which is contained in every tangible animate body 
is always digesting and turning the thicker particles 
into spirit, which afterwards is exhaled; whence 
follows (as elsewhere we have said) diminution of 
weight, and drying. Nor is that accretion, which 
people generally distinguish from nutrition, to be 
rejected from Assimilation; as when mud grows 
between stones, and turns into stony matter; the 
scaly substance round teeth turns into a substance 
as bard as the teeth themselves, &c. For we are of 
opinion that all bodies have a desire of Assimilation 
as much as of coition with homogeneous bodies: 
but the one virtue is restricted as much as the 
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other ; though not in the same ways. But one ought 
to inquire with all diligence into those ways of restric- 
tion, and how they are to be got rid of — for this bears 
upon the revival of old age. Lastly, it seems to us 
to be worth notice, that in the nine preceding 
classes of Motion of which we have spoken, bodies 
seem only to seek the conservation of their own 
Nature ; in this tenth class their propagation. 

xii. Let the twelfth be the Motion of Eo'citation^ 
which seems to be of the same class with that of 
Assimilation^ and is sometimes promiscuously called 
by that name by us. For it is a diffusive, commu- 
nicative, transitive, and multiplicative Motion just 
as that is ; and they agree too in effect, for the most 
part, although they may differ in manner of opera- 
tion and subject. For the Motion of Assimilaiion 
proceeds as it were with authority and power ; for 
it orders and compels the assimilated to turn and 
change into the assimilating ; while the Motion 
of Ea^dtation proceeds, as it were, artfully, cun- 
ningly, and stealthily; and only invites and disposes 
the excited to the exciting nature. That of As- 
similatioTif too, multiplies and transforms bodies and 
substances; there is produced more flame, air, spirit, 
or flesh. While in that of E^citatioji the virtues only 
are multiplied and pass on ; and there is more Heat, 
more Magnetism, more Putridity. This Motion, 
too, is most apparent in Heat and Cold. For Heat 
does not diffuse itself when it heats a body, by com- 
munication of the first Heat ; but only by Ea?citation 
of the parts of a body to that Motion, which is the 
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form of Heat ; of which we spoke in our First 
Vintage of the Nature of Heat. And so Heat is 
excited in stone or metal with far greater diflSculty 
than in air, in consequence of the incapacity and 
unreadiness of these bodies for that Motion ; so that 
it is probable, that there are materials in the very 
bowels of the earth, which quite refuse to grow hot; 
because they are deprived by their greater conden- 
sation of that Spirit, from which this Motion of E^- 
citation for the most part begins. Similarly, the 
magnet gives to iron a new disposition of parts and 
conformable Motion; while it itself loses nothing 
of its virtue. Similarly, leaven, yeast, rennet, 
and some poisons excite and unite successive and 
continued Motion in dough, beer, cheese, and the 
human body : not so much from the strength of the 
exciting, as from the predisposition and ready yield- 
ing of the excited body. 

xiii. Let the thirteenth be the Motion of Impres- 
sion^ which is also the same in kind with that of 
Assimilation; and is the most subtle of diffusive 
Motions. It seems good to us to make a distinct 
species of it, because of the evident difference be- 
tween it and the former two. For simple Motion 
of Assimilation transforms bodies themselves ; so that 
if you take away the prime moving power, it makes 
no matter with respect to what follows. For neither 
the first kindling into flames, nor the first conversion 
into air, has any thing to do with the flame, or the 
"air, which follow in generation. Similarly, the 
Motion of Ea^citation altogether remains, even when 
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the prime moving power is removed, for a very long 
time ; as in a heated body, when the first Heat ; in 
excited iron, when the magnet; in dough, when 
the leaven is removed. But Motion of Impression^ 
though diffusive and transitive, yet always seems to 
depend on the prime moving power; so that on its 
removal or cessation it directly fails and perishes ; 
and so it takes effect in a moment, or at any rate in 
a short time. Wherefore we are wont to call the 
Motions of Assimilation and Ejpcitation^ the Mo- 
tion of the Generation of Jupiter^ because once 
generated they continue; but this, the Motion of 
the Generation of Saturn^ because when born it is 
directly devoured and absorbed. This Motion ma- 
nifests it^lf in three things; (I) in rays of light; (2) 
in the production of sound; (3) in communication of 
Magnetic powers. For if light be removed, colours 
and all images perish directly; if the first percussion 
and consequent vibration of a body be removed, the 
sound perishes almost immediately. For although 
sounds even in transit are agitated by the wind like 
waves, yet it must be carefully noted, that the 
sound does not last so long as the reverberation 
does. For when a bell is struck, the sound seems to 
be continued for a considerable length of time; 
whence any one may easily fall into error, if he 
thinks that sound floats, and remains in the air 
through all that time : for this is a great mistake. For 
that reverberation is not identically the same sound, 
but a repetition of sounds. And this is shewn by 
stopping or holding the body struck : thus, if a bell 
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be stopped and held tightly, so as to be immoveable, 
the sound perishes, and there is no reverberation : 
this is the case in strings ; if, after being first struck, 
the string is touched with the finger, as in the Harp, 
or with a quill, as in the Harpsichord, the reverbera- 
tion immediately ceases. If the Magnet is removed, 
the iron falls directly. The Moon, however, cannot 
be removed from the sea, nor the earth from a heavy 
body as it falls ; and so no experiment can be tried 
on these ; but the case is the same. 

xiv. Let the fourteenth be the Motion oi Confi- 
guration or Position ; by which bodies seem to seek, 
not coition or separation, but Podtion^ coUocatipn, 
and Configuration with other bodies. This Motion is 
very hidden, and has not been well looked into. And 
in some case it seems almost without cause; although 
in very truth (as we believe) it is not so. For if it 
4 be asked, why the sky revolves from East to West, 
rather than from West to East, or why it turns 
round Poles placed near the Bears, rather than round 
Orion, or some other part of the sky ; to ask such a 
question seems a kind of madness, as these things 
ought rather to be received on experience as positive. 
There are, indeed, some things ultimate and incausa- 
ble; but this does not seem to be one of them. For 
we think it arises from a sort of Harmony and Sym- 
pathy of the world, which as yet has not come under 
men's observation. But if the Motion of the earth 
from West to East be assumed, still the same ques- 
tions remain ; for it too must move round certain 
Poles : and why should those Poles be placed where 
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they are, rather than any where else ? The polarity, 
direction and dip of the Needle also come under this 
head. Also in bodies, whether natural or artificial, 
especially solids rather than fluids, there is found to 
be a certain collocation and position of parts, and as 
it were hair, or fibres, which ought to be diligently 
investigated: since without the discovery of these, 
those bodies cannot be conveniently treated of or 
governed. The circulation in liquids, by which, 
when compressed, they raise the several parts of 
themselves (before they can free themselves) so as 
to equalise the pressure, we more correctly assign to 
the Motion of Liberty. 

XV. Let the fifteenth be Motion of Transit or 
according to Passage; by which the virtues of bodies 
are more or less hindered, or carried on by their 
media, according to the nature of the bodies, 
their active virtues, and also of the medium. For 
one medium is adapted for Light, another for Sound, 
another for Heat and Cold, another for Magnetic 
Virtues, and so on respectively. 

xvi. Let the sixteenth be the Royal or Political 
Motion, as we term it ; by which the dominant and 
ruling parts of any body curb, tame, subdue, regulate, 
the other parts, and compel them to unite, separate, 
stand, move, collect, not as they wish, but according 
to order, and as conduces to the well-being of the 
governing part ; so that there is a kind of Reign and 
Polity which the ruling part exercises over the sub- 
ject. This Motion is most conspicuous in the spirits 
of animals, and (so long as it flourishes) it tempers 
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all the Motions of the remaining parts. It is found, 
too, in other bodies in a lower degree ; as has been 
said of blood and urine, which do not dissolve, until 
the spirit which used to mingle and restrain their 
parts, is ejected or stifled. Nor is this motion at all 
peculiar to spirits, although in most bodies spirit 
predominates, on account of its swiftness and pene- 
trative power: for in more condensed bodies, not 
filled with a lively and vigorous spirit (such as is 
in quicksilver or vitriol), the heavier particles rule, 
so that, unless this curb and yoke be shaken off by 
some Art, one has but little hope of any fresh trans- 
formation of bodies of this kind. And let no one 
think that we have forgotten our subject, because 
we now make mention of Predominance among the 
classes of Motions, while the whole series and 
arrangement of Motions has the sole object of 
enabling us to investigate their Predominance the 
better by means of these Instances of the Struggle. 
For in describing this Royal Motion, we do not 
treat of the Predominance of Motions or Virtues, but 
of parts in bodies. For this is that kind of Pre- 
dominance which constitutes this particular Class of 
Motion. 

xvii. Let the seventeenth be the Spontaneous 
Motion of Rotation ; by which bodies rejoicing in 
Motion, and favourably placed, enjoy their Nature, 
and pursue themselves and nothing else : and seem 
to seek their own embrace. For bodies seem either 
to move without limit; or to rest; or to move towards 
a limit, in which they may either rotate or rest. 
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according to their Nature. And those things which 
are favourably placed, if they love Motion, move in 
circles: an eternal and infinite Motion. Those which 
are favourably placed, and hate Motion, rest. Those 
which are not favourably placed move in a right 
line (as in the shortest path) to unite with congenial 
bodies. This Motion of Rotatiwi admits of nine 
differences; (i) As to the centre round which bodies 
move; (2) As to the Poles on which they move; 
(3) As to their Orbit relatively to their distance 
from the centre ; (4) As to the Velocity, or greater 
or less speed of their rotation ; (5) As to the direc- 
tion of their Motion, whether from East to West, or 
from West to East; (6) As to their declination 
from the perfect circle by spirals more or less distant 
from their centre; (7) As to their declination from 
the perfect circle by spirals more or less distant from 
their Poles ; (8) As to the greater or less distance 
of their successive spirals; (9) and last, As to the 
variation of the Poles themselves, if they are move- 
able : a thing which only affects Circular Rotation. 
And this kind of Motion is held by common and 
ancient opinion to be peculiar to the Heavenly 
bodies. And yet there is a great contention as to 
this Motion among both Ancients and Moderns, who 
have attributed Rotation to the earth. But perhaps 
a iar more reasonable controversy is aroused (if only 
the matter be not utterly beyond the reach of con- 
troversy), whether this Motion (granted that the 
earth is stationary) is limited to the Heavens, or 
rather descends, and is communicated to air and 
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water. The Motion of Rotation in missiles; as in 
darts, arrows, musket-balls, &c. we entirely refer to 
the Motion oi Liberty. 

xviii. Let the eighteenth be the Motion of Trepi- 
datioriy in which (as understood by Astronomers) we 
do not much believe. But in our serious and general 
search after the desires of natural bodies, this Motion 
occurs, and seems to deserve to be formed into a 
distinct class. It is the Motion as of an eternal 
captivity ; i. e. when bodies not altogether favourably 
placed according to their Nature, and yet not alto- 
gether ill placed, are continually agitated, and rest- 
less, neither contented with their condition, nor 
daring to proceed any farther. This kind of Motion 
is discovered in the heart and pulses of animals; 
and must of necessity be in all bodies which remain 
in so doubtful a state between comfort and discom- 
fort, that they are moved aside in trying to free 
themselves, then again suffer repulses, and yet again 
continue to make the attempt. 

xix. Let the nineteenth and last be that Motion 
which the name of Motion scarcely suits, and yet 
which is clearly such. This we may call Motion of 
Repose^ or, oi Abhorrence of Motion. By this it is 
that the earth stands through its mass, as the extremes 
move to the mean, not to an imaginary centre, but 
to union. Through this desire, too, all things, when 
much condensed, abhor Motion; and their only 
desire is not to move ; and although they be plucked 
and provoked to Motion in a thousand ways, yet, so 
far as they can, they preserve their own Nature. If 
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they are compelled to move, yet they seem always 
to seek to recover their own quiet and state, and not 
to move any more. And to this end they certainly 
prove themselves a^le, and seek it with swiftness 
and rapidity enough, as though weary and impatient 
of aU delay. But of this desire we have but a partial 
representation, as here on earth, through the digest- 
ing and concocting influence of the Heavenly bodies^ 
all tangible bodies are not only not condensed to the 
utmost, but are even mingled with some amount 
of spirit. 

And so we have now set forth the species or simple 
elements of Motions, Appetites, and Active Virtues, 
which are in their own Nature the most universal. 
Nor is it a small part of Natural Science that has 
been sketched out under them. Yet we do not 
deny that there may perchance be other species to 
be added, and that these same divisions of ours may 
have to be transferred to suit the truer veins of 
things ; and finally that they may be reduced to a 
smaller number. Nor do we . understand by this 
any abstract divisions ; as if any one were to say, that 
bodies desire the preservation, or the exaltation, or 
the propagation, or the fruition of their own Nature: 
or, that Motions of things tend to preservation and 
good, either of the universe, (as that oi Resistance^ 
and that of Conneanon) ; or of greater wholes, (as 
that of greater Congregation^ Rotation, and Abhorrence 
of Motion;) or of special forms, (as the rest of them). 
For granted that these are true, yet unless they are 
limited in material and fabric according to true lines, 
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they are speculative, and of but little use. Mean- 
while they will suffice, and be of good use in weigh- 
ing the Predominaiices of Virtues, and in investi- 
gating Instances of the Struggle; our present object- 

For of these Motions which we have set forth, 
some are entirely invincible; some more powerfiil 
than others, binding, curbing, arranging them ; some 
extend farther than others; some are more im- 
mediate and swift ; some strengthen, cherish, aug- 
ment, and expedite others. 

The Motion of Resistance is quite adamantine 
and invincible. Whether that of Connexion is so, 
we still doubt: for we cannot affirm for certain, 
whether there is a Vacuum possible, either entire, or 
partial. Of one thing we are sure ; that the reason 
for which Leucippus and Democritus introduced a 
Vacuum (viz. that without it the same bodies could 
not embrace and fill larger and smaller spaces) is a 
false one. For there is clearly a Folding of Matter^ 
which folds and unfolds itself in space between 
certain limits, without the interposition of a Va- 
cuum : nor is there two thousand times more of 
Vacuum (as under this hypothesis ought to be the 
case) in air than in gold. This is shewn quite 
sufficiently in the most powerful Virtues of pneu- 
matic bodies, (which otherwise would float in a 
Vacuum like small dust) and by many other proofs. 
The other kinds of Motion rule and are ruled, each 
according to the proportion of its vigour, quantity, 
excitement, ejection, sometimes of the helps, or of 
the hindrances it meets with. 
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For example; some armed magnets hold and 
support iron sixty times their own weight ; so far 
does the Motion oi Lesser Coyigregation rule over that 
of Greater; if the weight be heavier, the magnet 
gives way. A lever of certain strength will raise a 
certain weight ; so far does the Motion of Liberty/ 
rule over that of Greater Congregation ; if the weight 
be greater, it gives way. Stretched leather, up to a 
certain tension, does not break ; so far does the 
Motion of Continuation rule over that of Tension : 
but if the tension be increased, the leather breaks, 
and the Motion of Continuation gives way. Water 
flows through a chink of a certain width; so far 
does the Motion of Greater Congregation rule over 
that of Conti?iuation ; but if the chink be smaller, it 
gives way, and the Motion of Continuation is vic- 
torious. If powdered sulphur and a ball be put into 
a musket, and fire be applied, the ball is not dis- 
charged ; for here the Motion of Greater Congrega- 
tion conquers the Motion of Matter (J/Ai??). But 
if gunpowder be used, the Motion oi Matter in the 
sulphur is victorious, being aided by the Motions of 
Matter and Avoidance in the nitre. And so of the 
rest. For the Instances of the Struggle (which 
mark Predominance of Virtues, and according to 
what proportions and plan they predominate or 
succumb) are to be gathered from every quarter with 
keen and sedulous diligence. 

The modes, too, and methods of this yielding of Mo- 
tions are to be diligently investigated. That is, whether 
they cease entirely, or rather struggle continually, but 
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are bound down. For in bodies on the eartb there is 
no true rest, either in their wholes or their parts ; 
but only apparently so. And that apparent rest is 
caused either by Equilibrium ; or by absolute Pre- 
dominance of Motions. By Equilibrium, as in balances 
which remain still if the weights be equal. By Pre-- 
dominance^ as in perforated water jars, in which the 
water rests, and is detained from falling by the 
Motion of Connexion. Yet it is to be noted (as we 
said) how far those yielding Motions struggle. For 
if any one is held down on the ground in a struggle, 
with his arms and legs bound, or otherwise confined, 
he will still try to rise with all his force, though he 
may not be successful. Moreover, the condition of 
this matter (viz. whether the yielding Motion is an- 
nihilated by the Predominance ; or rather, the struggle 
is continued, though not seen) though it is hidden 
in conflicts, will perchance appear in concurrences. 
For example : try whether a musket tit its utmost 
range in a straight line, or (as they call it) point- 
blank, strikes with less force when aimed upwards, 
when the Motion of the projection is simple, than 
when aimed downwards, when the Motion of gravity 
concurs with that of projection. 

The Rules of Predominances which we fall in 
with must be collected. As the more common the 
good thing desired, the stronger the Motion : as that 
of Conneo'ion, which regards the intercourse of the 
Universe, is stronger than that of gravity, which 
regards the intercourse of heavy bodies only. Also, 
that the desires of private good do not for the most 
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part prevail against those of more public good ; 
except where the quantities are small. Would that 
it were so in civil matters ! 

49. Twenty-fifth among Prerogative Instances we 
will place Intimating Instances ; those, in fact, which 
intimate and mark out what is advantageous to man. 
For Power and Knowledge by themselves exalt, but 
do not bless the race of Man. And so from all 
things those are to be culled which conduce most to 
the uses of life. But the more proper place for 
speaking of these will be when we treat of Deduc- 
tions to Practice : farthermore, in the very work of 
Interpretation in each subject we always assign a 
place for a Human or Optative Chart. For to ask 
and to choose not inaptly is also a part of Science. 

50. Twenty-sixth among Prerogative Instances we 
will place Instances of Many Uses. These are such 
as pertain to various subjects and frequently occur ; 
and so spare much work and many fresh trials. The 
right place for speaking about instruments and ap- 
paratus will be when we treat of Deductions to 
Practice, and Methods of Experimenting. Farther- 
more, whatever is already known, and has come into 
use, will be described in the particular histories of 
each Art. For the present we will subjoin some 
general cases of them as examples only of Many 
Uses. 

Man, then, acts upon natural bodies, (besides 
simple application and removal of them,) in seven 
chief ways, (i) By excluding those which hinder or 
disturb ; (2) by compressing, extending, agitating, &c. 
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bodies ; (3) by Heat and Cold ; (4) by delay in a 
convenient place; (5) by curb and direction of mo- 
tion ; (6) by special sympathies ; (7) by seasonable 
and due alternation^ and series and succession of 
them all, or at least of some of them. 

i. As to the first, then ; the common air, which is 
present everywhere, and forces its way in, and the 
rays of Heavenly bodies are very disturbing things. 
Whatever, then, tends to exclude these may be 
fairly esteemed as an Instance of Many Uses. To 
this, then, belongs the substance and thickness of 
vessels in which bodies prepared for action are laid 
up. Such, too, would be careful methods of making 
vessels air-tight by consolidation, and the Lutum 
Sapientice of the Chemists. The exclusion of air by 
means of liquids on the surface is a most useful 
thing ; as when they pour oil over wine or the juice 
of herbs, which by expanding on the top like a 
cover preserves them excellently from damage of 
the air. Nor are powders a bad thing ; for these, 
although they contain some air mixed up with 
them, do yet repel the power of the collected and 
circumambient air : as occurs in preserving grapes 
and other fruits in sand or flour. Wax too, honey, 
pitch, and other tenacious substances, are well used 
to make the exclusion more perfect, and to remove 
air and the heavenly influences. We have, too, 
sometimes made experiment by placing a vessel, 
and some other bodies as well, within quicksilver, 
which is by iar the most dense substance that can 
be poured round bodies. Farthermore, grottos and 
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subterranean caves are of great use in hindering 
both sunlight and the free and predatory air; the 
Northern Germans use such as granaries. The de- 
positing of bodies in water also tends to this end : 
as I remember I have heard of bottles of wine let 
down (to be cooled) into a deep well ; these were 
accidentally and carelessly forgotten, and remained 
there for many years ; afterwards they were taken 
out ; and the wine was not only not vapid and life- 
less, but far more excellent than before ; thanks (it 
would seem) to the more exquisite mixture of its 
parts. If the case required that bodies should be 
sunk under water (as in river-beds or the sea) with- 
out themselves touching the water; and without 
their being enclosed in vessels hermetically sealed, 
but simply surrounded by air ; that vessel may be 
well used, which is sometimes employed in opera- 
tions under water upon sunken ships, whereby divers 
can remain a long time under water, and breathe 
occasionally by turns. This instrument is of the 
following kind. A hollow tub of metal was made 
and sunk with its mouth parallel to the surface of 
the water; and so it carried down with it to the 
bottom of the sea the whole content of air which 
was in it. It stood (like a tripod) on three legs 
which were somewhat less than man's stature in 
height ; so that the diver, when out of breath, could 
put his head into the tub, take a breath, and then 
go on with his work. And we have heard that 
there has been invented a sort of boat or vessel 
which can carry men under water for a while. Any 
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bodies, then, can be easily hung up in such a vessel 
as we have described : and for this cause we have 
noticed the experiment. 

There is, too, another use of the careful and 
thorough closing up of bodies : namely, that not 
only is the external air hindered from approaching 
(as has been said above), but the exit of the spirit 
of the body, by which internal operations are carried 
on, is prevented. For he who acts on natural bodies 
must be certain about their total quantities ; viz. be 
certain that nothing has evaporated or escaped. For 
great alterations take place in bodies when. Nature 
forbidding annihilation, Art also forbids the loss or 
evaporation of any part. As to this matter a false 
notion prevails (if it were true, one must almost 
despair of being able to preserve a fixed quantity 
without diminution), viz. that the spirits of bodies 
and air rarified to a great extent cannot be retained 
in any vessels, as they escape through their finer 
pores. And men have been led into this opinion 
by those vulgar experiments of a cup inverted over 
water with a candle or piece of lighted paper in it, 
by which the water is drawn upwards ; and similarly 
by those cupping glasses which when heated over 
flame draw up the flesh. Men think that in both 
these cases the rarified air is emitted, and so the 
quantity diminished ; and so that the water or flesh 
rise through Motion of Conneanon. This, however, 
is utterly false. For the air is not lessened in 
quantify but contracted in extent; nor does this 
Motion of succession of the water begin before the 
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flame is extinguished or the air cooled ; — wherefore 
Physicians, that their cupping glasses may draw the 
better, place wet cold sponges upon them. And so 
there is no reason why a man should be much afraid 
of the easy exit of air or spirits. For although it is 
true that even the most solid bodies have their 
pores, yet air and spirit do not readily permit them- 
selves to be diminished by such subtle means ; just 
as water, too, refuses to ooze through a very small 
chink. 

ii. As to the second of the seven aforesaid methods 
it must first be noticed that Compression and violent 
actions of the kind have a most potent effect on 
motion in space ; and other motions of this sort ; 
(as is seen in machines and missiles ;) and even de- 
stroy organic bodies and those virtues which consist 
entirely in motion. For all life, and all flame, too, 
and ignition, are destroyed by Compression ; as, too, 
every machine is injured and deranged by the same. 
It also destroys virtues which consist in position and 
a somewhat rough dissimilarity of parts; as in 
colours (for the same flower when whole and when 
bruised has a different colour, and so, too, in amber 
whole and powdered), and also in tastes (for an un- 
ripe pear and one pressed and ripened have different 
tastes — it grows decidedly sweeter). But this kind 
of violence does not much affect the more noble 
transformations and alterations of similar bodies; 
because bodies do not acquire by them any new 
constant and quiescent consistency, but only one 
which is transitory and struggles always to restore 
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and free itself. But it would not be out of our way 
to make some rather careful experiments on this 
matter; to see, in fact, whether the condensation 
or rarefaction of some very similar body (like 
air, water, oil, &c.), both of them alike affected by 
violence, can become constant an^ fixed, and as it 
were changed into another Nature. This must first 
be tried by simple delay ; then by assistance and 
sympathies. And this might have been easily done 
(had it but occurred to us) when we condensed 
water (as we have mentioned elsewhere) by ham- 
mering and pressure, before it burst out. For we 
ought to have left the sphere with its sides flattened 
for some days, and then finally to have drawn forth 
the water; and then have tried whether it would 
immediately occupy the same space that it did 
before condensation. If it did not do so directly, 
or at any rate in a short time, the condensation 
would have seemed to become constant ; if not, it 
would have appeared that restitution had taken 
place, and the Compression had been transitory. 
Something of the kind ought to have been done 
with the expansion of air in glass-eggs. For they 
ought after great exhaustion of air to have been 
suddenly and firmly closed ; then to have remained 
closed for some days ; and then finally trial should 
have been made whether on making a hole the air 
was drawn in with a hissing sound, or the same 
quantity was sucked in on immei'sion, as would have 
been the case at the beginning if no delay had taken 
place. For it is probable, or at any rate worth 



Digitized by 



Google 



[ 889 ] 

proving, that this might have happened, and might 
still do so; because length of time has similar effects 
upon bodies somewhat unlike these. For a stick 
bent by pressure for some time does not rebound ; 
and this is not owing to any loss of quantity of wood 
by the delay; for the same is the case with steel 
springs (if the time be lengthened) which do not 
suffer evaporation. But if the experiment of simple 
waiting does not succeed ; yet the matter must not 
be deserted, but other helps must be made use of. 
For it would be no small gain if fixed and constant 
Natures could be implanted in bodies by violent 
means. For in this way air might be turned into 
water by condensation ; and many more like results. 
For man is lord of violent Motions rather than of 
any others. 

iii. The third of the seven methods is referred to 
that mighty engine for operation, both of Nature 
and of Art, Heat and Cold. And here human 
power clearly halts, as on one foot. For we have 
the Heat of fire, which is infinitely more powerful 
and intense than that of the Sun (as it reaches us), 
and of animals. But Cold is wanting : except such 
as can be had in winter, or by means of caves, or by 
surrounding bodies with snow and ice : which, per- 
haps, may be regarded as corresponding (in degree) 
to the Heat of the midday Sun in some torrid 
region, increased by the reflection from mountains 
and walls : for both Cold and Heat, to this degree, 
can be endured by animals for a short time. But 
they are scarcely any thing in comparison with the 
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Heat of a burning furnace, or of any Cold which 
may correspond to this degree of Heat. And so all 
things with us have a tendency towards rarefaction, 
drying, and waste ; hardly anything towards con- 
densation and softening, except by mixtures and 
spurious methods. Wherefore instances of Cold 
must be gathered with all diligence : such as seem 
to be found by exposing bodies upon towers in 
sharp frost : in subterranean caves ; by surrounding 
bodies with snow and ice, in deep holes excavated 
for the purpose: by putting them into wells; by 
covering them with quicksilver and other metals : 
by immersing them in those waters which change 
wood into stone : by burying them in the ground ; 
(as the Chinese are said to do in making porce- 
lain, masses of which prepared for the purpose 
are said to remain buried for forty or fifty years, and 
to be passed down from &ther to son like artificial 
minerals.) Farthermore, the condensations which 
occur in Nature, by means of Cold, must be in like 
manner investigated ; so that when their causes are 
learnt, they may be transferred to the Arts, Such 
are observed in the exudations of marble and other 
stones : in the vapour upon panes of glass on the 
inside of windows, at early dawn, after a frosty night : 
in the origin and gathering of exhalations in subter- 
raneous waters, whence often spring forth fountains : 
and all such phenomena. 

Besides bodies Cold to the touch, there are found 
to be others which have the powers of Cold and also 
condense ; but these seem to act upon the bodies of 
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animals only, and scarcely beyond. Many such are 
seen in medicines and plasters. Others condense 
flesh and tangible parts; as astringents, and even 
thickening medicaments : others condense spirit, as 
is best seen in soporifics. Spirits are condensed in 
two ways by soporific medicaments, or provocatives 
to sleep ; one by calming motion, the other by ex- 
pelling spirits. For violets, dried rose, lettuces, and 
such "blessed or benign" medicaments, by their 
friendly and moderately cooling vapours, invite 
spirits to unite, and still their quick and unquiet 
motion. Rosewater, too, applied to the nostrils in 
fainting fits, restores, and (as it were) nourishes the 
spirits which had yielded, and had been too relaxed. 
While opiates, and their kin, put spirits quite to 
flight, from their malign and unfriendly qualities. 
And so, if outwardly applied, the spirits immediately 
flee from that part, and no longer flow readily into 
it : if taken inwardly, their vapours, rising into the 
head, put to flight in every direction the spirits in 
the little cells of the brain, and as the spirits retreat, 
and have no other part to flee into, they conse- 
quently gather and are condensed, and sometimes 
are quite extinguished and sufibcated : although the 
same opiates, taken in moderation, by a secondary 
accidental quality (viz. the condensation which 
follows upon their gathering) strengthen the spirits, 
render them more robust, and check their useless 
and excessive motions ; for which reason they tend 
much towards the cure of diseases and the prolong- 
ation of life. 

u 2 
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The preparation of bodies for receiving Cold is 
also not to be omitted; as water which has been 
slightly warmed freezes more rapidly than water 
quite cold would, &c. 

Moreover, as Nature supplies Cold so sparingly, we 
must do as the Apothecaries do; who, when any 
simple ingredient cannot be had, take a substitute 
for it, or a Quid pro Quo^ as they call it : as aloes 
for balsam ; cassia for cinnamon. Similarly, we must 
look carefully round us to see if there are any sub- 
stitutes for Cold; viz. how condensation can be 
efiected in bodies otherwise than by Cold, which 
effects it as its own peculiar work. Such condensa- 
tions seem (as far as we as yet know) to be only 
four. I. By simple compression; which has but 
little power to cause permanent density, (for bodies 
rebound) but yet can perhaps be of some assistance. 
2. By contraction of the denser particles of any 
body, after evaporation or escape of the finer parts, as 
happens in hardening by fire, and by repeated heat- 
ing and quenching of metals, and the like. 3. By 
the coition of the most solid homogeneous parts 
in any body, which were before dissevered, and mixed 
with the less solid parts: as in the restoration of 
sublimated mercury, which in a state of powder 
occupies a far greater space than simple mercury 
does: and so in all cleansing of metals from their 
dross. 4, By sympathies, through application of 
whatever condenses by latent power of body. These 
sympathies are rarely seen as yet : a thing not to 
be marvelled at, since before the discovery of Forms 
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and Structures succeeds, but little can be hoped 
from the inquiry into sympathies. With regard to 
animal bodies, it certainly cannot be doubted that 
there are very many medicines, of internal and ex- 
ternal application, which condense by sympathy, as 
we said just now. But operations of this kind upon 
inanimate bodies are rare. Both written accounts 
and hearsay have often told us of a tree in one of 
the Tercery or Canary Islands, (I do not exactly 
remember which,) which drips continually ; so as to 
provide the natives in some degree with water. 
Paracelsus also says that the herb called Ros solis is 
filled with dew at mid-day when the sun is hot, when 
all other herbs are dry. But we regard both stories 
as fabulous : were they true, they would be instances 
of noblest use, and most worthy of careful examina- 
tion. And that Honey-dew like manna, which 
people find on oak leaves in May, we do not con- 
sider to be made and condensed by any sympathy, 
or property of oak leaves; but that though it falls 
equally upon other, it is retained and lasts upon the 
oak leaves only, because they are close and not 
porous like most others. 

As to Heat : man possesses plentiful means and 
power, but his observation and inquiry are deficient 
in some points, and those too the most necessary; 
however Alchemists may puff themselves. For the 
effects of fiercer Heat are sought out and observed ; 
while those of gentler (which fall most in with 
Nature's ways) are not attempted, and so lie hid. 
And so we see in those furnaces which are much 



Digitized by 



Google 



[ 294 ] 

valued, that the spirits of bodies are much ex- 
alted, as in strong acids, and some chemical oils; 
the tangible parts grow hard, and on emission of 
what is volatile, sometimes are fixed; the homo- 
geneous parts are separated; and even heterogeneous 
bodies are incorporated and commingled in a coarse 
way: and particularly the bonds and more subtle 
structures of compounded bodies are destroyed and 
confused. But the effects of a gentler Heat ought 
to be tried and investigated; from thence more subtle 
mixtures and ordinate structures can be produced 
and elicited, according to the example of Nature, 
and imitation of the effects of the Sun : as we have 
to some extent sketched out in the Aphorism on 
Instances of Alliance. For Nature's effects are pro- 
duced in far smaller portions, and positions more 
exquisite and various than those of fire as now 
shewn. But man may then seem to be really endued 
with greater power, when the works of Nature can 
be reproduced in species, perfected in excellence, 
varied in plenty, by artificial Heat and other powers, 
and to these one should add, in shorter time. For 
rust of iron is the result of a long process, while it 
is turned instantly into crocus Martis. So too of 
verdegris and whitelead. Crystal takes long to form, 
glass is blown instantly. Stone hardens in long 
time, bricks are quickly baked, &c. Meanwhile, (our 
present object,) all different kinds of Heat with their 
effects respectively, must be carefully and industrious- 
ly collected, and sought out from all quarters : — that 
of Heavenly bodies, by their rays, whether direct. 
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reflected, refracted, or gathered into a focus by a 
lens: — that of lightning, flame, charcoal, fire; of 
fire of difibrent materials; of fire in open air, or 
confined, straitened or overflowing; tod lastly, affected 
by the different fabrics of furnaces ; roused by bel- 
lows, or quiet and not so roused; removed to a greater 
or a less distance; penetrating different media: of 
moist Heat, as that of the Balneum Maria ; of 
dung ; of the external and internal Heat of animals; 
of compressed hay ; or of dry Heats, as of cinders, 
lime, warm sand ; in a word, of Heat of every kind, 
with the degrees of each. 

But chiefly we must attempt the inquiry into and 
discovery of effects and operations of that Heat 
which gradually, regularly, in fixed times, through 
fixed distances and delays, approaches and recedes. 
For this regular inequality is in truth the Daughter 
of Heaven, and Mother of production: nor is any- 
thing great to be expected from Heat, which is 
either vehement, headlong, or desultory. For this 
is most plain even in vegetables. And even in the 
wombs of animals there is great inequality of Heat, 
from the motions, sleep, nourishment, and passions 
of females with young. Lastly ; in the matrices of 
the earth, — those wherein metals and fossils are 
formed, — this same inequality has place and flourishes. 
Hence the unskilfulness of some of the reformed 
Alchemists is the more remarkable — for they think 
they will gain their end by means of the equable 
Heat of lamps, and the like, which always bum 
uniformly. And let this suffice for the operations 
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and effects of Heat. For it is not seasonable for ns 
to go deeply into them, before the Forms of things 
and Structures of bodies have been farther investi- 
gated and brought to light. For when we have 
settled our models, then it is time to seek, apply, 
and prepare our instruments. 

iv. The fourth mode of action is by Delay, the 
very Steward and Almoner of Nature. By Delay 
we mean the leaving of a body to itself for a con- 
siderable time, defended meanwhile, and fenced 
against external force. For internal motions shew 
themselves, and are carried out, when external and 
adventitious ones cease. The effects of age are far 
more subtle than those of fire. For such a clarify- 
ing of wine as is accomplished by Delay could not 
be done by fire ; nor are the ashes resulting from 
combustion so delicate as the resolutions and con- 
sumptions of ages. The sudden and precipitate 
incorporations and mixtures accomplished by fire 
are also far inferior to those by Delay. While dis- 
similar and various structures, which try bodies by 
Delay, (like putrefactions,) are destroyed by fire or 
strong Heat. And it will not be amiss to notice, 
that motions of bodies quite confined are somewhat 
violent. For this confinement impedes the spon- 
taneous motions of the body. And so Delay in an 
open vessel is more effectual for separations ; in one 
quite closed, for mixtures ; in one partially closed, 
yet so as to admit air, for putrefaction. However, 
instances of the operations and effects of Delay are 
diligently to be collected from every quarter. 
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V. The Regulation of Motion (the fifth method of 
action) is of no little use. By Regulation of Motion 
we mean the hindrance, repulsion, admission or 
direction of the spontaneous Motion of one body, 
by the intervention of another. This for the most 
part depends on the figure and position of vessels. 
The upright cone assists condensation of vapours in 
Alembics; while the inverted cone helps the re- 
fining of sugar in vessels lying flat. Sometimes, too^ 
a curved shape, or one alternately contracting and 
bulging, and the like, are required. All straining, 
too, is under this head; as when one body by its 
intervention opens the way to one part of some 
other body, but blocks it to another part. Nor is this 
straining or any other Regulation of Motion caused 
only from without: but even by one body within 
another; as when pebbles are put into water to 
collect its lime ; syrups are clarified by white of eggs, 
which makes the grosser particles cohere, so that 
they can afterwards be taken oif. To this Regulation 
of Motion, Telesio (foolishly and ignorantiy enough) 
also attributed the shapes of animals, in conse- 
quence, forsooth, of the channels and folds of the 
matrix. He ought to have noticed that the forma- 
tion is just the same in eggs, which have neither 
vnrinkles nor inequality. But it is a true Regulation 
of Motion to make figures in moulds and casts. 

vi. The effects of Agreements or Aversions (the 
sixth method) often lie deeply hidden. For occult 
and specific properties (as they call them), and sym- 
pathies, and antipathies, are to a great extent the 
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bane of Philosophy. Much is not to be hoped as to 
the discovery of the Agreements of things before we 
have discovered simple Forms and Structures. For 
Agreement is nothing but mutual symmetry of Forms 
and Structures. 

( I ) Now the greater and more universal Agreements 
of things are not utterly obscure. And so we must 
begin with them. Their first and chief diversity is 
this; that some bodies which differ very much in 
quantity or rarity of matter, still agree in Structure; 
others, on the contrary, which agree in quantity or 
rarity of matter, differ in Structure. For it is well 
noted by Chemists in the triad of their principles, that 
sulphur and mercury permeate through every thing. 
(For their views on salt are foolish, brought in so 
as to comprehend earthy, dry, and fixed bodies.) But 
certainly in those two there seems to be distinguish- 
able a certain Agreement of Nature in most universal 
substances. For there is Agreement of sulphur with 
oil, and fat exhalations ; with fiame ; and perhaps with 
the masses of the stars. On the other hand, there 
is Agreement of mercury with water, and watery ex- 
halation ; with air; and perhaps with the pure aether 
between the stars. And yet these two sets of four, or 
great tribes of things, (each in its order,) differ immea- 
surably in quantity and density of matter, though they 
agree greatly in Structure — ^as they shew themselves 
in very many cases. While different metals agree 
nearly in quantity and density, (especially when 
compared with vegetables, &c.) but differ many 
ways in Structure ; similarly, different vegetables and 
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animals vary almost infinitely in Structure, but in 
quantity or density of matter lie within a few 
degrees of one another. 

(2) Next comes the Agreement which is most uni- 
versal after the above; viz. that of principal bodies and 
their nourishment ; such as the womb and aliments. 
And so inquiry must be made under what climates, 
in what soil, at what depths each metal is generated: 
so too of gems, whether in rocks or among minerals : 
in what soil each kind of tree, shrub, herb, flourishes 
most and rejoices : and at the same time what en- 
riching of soil (whether by manure of any kind, or 
chalk, seashore sand, ashes, &c.) is most advan- 
tageous, and which of them is most fit and helpful 
for each variety of soil. Again; the planting and 
grafting of trees and plants, with the method of 
each, — i. e. what plants are best grafted on others, 
&c., all this depends much on Agreement. In this 
part the experiment we have just heard of as at- 
tempted, viz. of grafting woodland trees, (after the 
fashions in use for garden trees,) whence leaves and 
acorns multiply, and the trees have fuller foliage, 
would not be a bad one to try. Similarly, the ali- 
ments of animals are to be noted respectively, each in 
its kind, and with negatives. For carnivorous animals 
cannot live on herbs ; whence, too, the order of Vege- 
tarians (Folietani), (though the will of man has more 
power over his body than that of other animals has,) 
after trial made, (it is said,) almost perished, as a 
thing not endurable by human Nature. The different 
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materials of putrefaction, whence animalcula are 
generated, must also be noted. 

(3) The Agreements of principal bodies with their 
subordinates (those we have noted may be regarded 
9B such) are clear enough. To these can be added 
the Agreement of senses with their objects. As 
these are most plain, if well noted and shrewdly 
discussed, they may cast great light on other and 
latent Agreements. 

(4) But the interior Agreements and Aversions, 
friendships and strifes of bodies, (we are almost weary 
of the names of sympathies and antipathies in conse- 
quence of men's superstitions and follies,) are almost 
always falsely attributed, or mingled with fiction, or 
carelessly handled, and are very rare. For if any one 
asserts that there is disagreement between the vine 
and the cauliflower, because the one flourishes less near 
fields planted with the other ; the reason is simple 
enough ; — ^both plants are succulent, and take much 
nourishment, and so the one defrauds the other. If 
any one asserts that there is Agreement and friendship 
between com and the cornflower, or the wild poppy, 
because these hardly ever flourish except in arable 
land ; he ought rather to have asserted that there is 
disagreement between them, because poppies and 
the cornflower are produced and created by those 
juices of the soil which the com has left and cast 
off: so that the sowing of com prepares the ground 
for their springing up. And the number of fiilse 
ascriptions of this kind is great. And as to fictitious 
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cases, they must be utterly driven out. There re- 
mains then but a small quantity of those Agree- 
ments, which are proved by sure experiment ; such 
are those of the magnet and iron, gold and quick- 
silver, and the like. In chemical experiments on 
metals, there are found some more cases worth 
noticing. But where they most abound (in com- 
parison with their general rarity) is in some medi- 
cines, which through their occult (as they call them) 
and specific properties, are connected with either 
members, or humours, or diseases, or sometimes indi- 
vidual Natures. Nor are the Agreements between 
the movements and affections of the Moon and the 
passions of inferior bodies to be omitted ; as they can 
be gathered and received with severe and honest selec- 
tion from the experiments of agriculture, navigation, 
and medicine. The more unusual universal instances 
of the more secret kinds of Agreement are, the 
more diligently are they to be investigated by means 
of tradition, and faithful and trustworthy narrations ; 
only this must be done without any levity or credulity, 
but with anxious and almost a doubting trust. 

(5) There remains the Agreement of bodies 
in their method of operation, inartificial indeed, 
but of great use. This is no how to be omitted, 
but to be investigated with diligent observation. 
It is the ready or difficult coition or union of 
bodies by conjunction or simple apposition. For 
some bodies mingle and become incorporate with 
one another easily and readily: others hardly and 
perversely : just as dust mingles best with water ; 
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ashes and lime with oil ; and so on. Nor are in- 
stances of propension or aversion of bodies so min- 
gling only to be gathered, but also those of their 
collocation of parts, distribution, and digestion after 
being mixed ; and lastly, of predominance after per- 
fect mixture. 

vii. There remains, lastly, the seventh and last of 
these methods of action : viz. action by Alternating 
and shifting the former six : till we had well in- 
quired into each of these separately, it would not have 
been seasonable to adduce examples of this method. 
Now the knowledge of the series or chain of Alterna- 
tions of this kind, to be applied to the production 
of each particular effect, is a thing of great diflSculty 
of acquirement, and of greatest efficacy in operation. 
And the greatest impatience as to both inquiry and 
practice of this kind restrains and fills men*s minds ; 
whereas it is a kind of " Clue to the Labyrinth" for 
greater effects. And let this suffice for examples of 
Many Uses. 

51. Twenty-seventh and last among Prerogative 
Instances we will place Magical Instances. By this 
name we call those in which the material or efficient 
is slight or small in comparison with the magnitude 
of the effect that follows ; so that even though they 
are common, yet are they almost miraculous, some 
at first sight, others after more attentive contempla- 
tion. These, however. Nature offers but scantily of 
her own accord ; — what she will do when her lap is 
shaken out, after discovery of Forms, Processes, and 
Structures, will appear in ages yet to come. Now 
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these Magical effects (so far as we can as yet con- 
jecture) occur in three ways; (i) by multiplication 
of a body by itself; as in fire, in those poisons 
termed specific, and in those motions which are 
strengthened as they pass on from wheel to wheel : 
(2) by exciting or inviting another body, as in 
the magnet, which excites innumerable needles, 
without any loss or diminution of virtue ; as too, in 
yeast, and the like: (3) by anticipation in motion, 
(which has been already spoken of,) in gunpowder, 
cannon, and mines : of these the two first require an 
investigation of Agreements : the third of measure of 
Motions. 

As to whether or not there is any method of 
changing bodies infinitesimally (per minima^ as the 
term is), and of transposing the more subtle Struc- 
tures of matter (a thing which has relation to every 
kind of transformation of bodies), so that Art may 
be enabled in a short time to do what Nature en- 
deavours to do through many windings ; — of this as 
yet we have no certain tokens. Moreover, as in sound 
and true matters we aspire to final and highest 
results, so do we ever hate, and, so far as in us lies, 
expel, all things vain and empty. 

52. For the respective Dignities or Prerogatives of 
Instances let this suffice. It remains that we warn 
people that in this our Organon we treat of Logic 
not Philosophy. But as our Logic teaches the In- 
tellect, and instructs it not to grasp at and try to 
hold abstractions (as common Logic does) with 
slender tintacks (if one may so speak) of the mind, 



Digitized by 



Google 



[ 304 ] 

but really probes Nature ; and finds out the virtues 
and acts of bodies, and their laws as determined in 
matter; (so that our Science flows out from the 
Nature of things as well as from the Nature of the 
mind ;) — no wonder if it is everywhere interspersed 
and illustrated with contemplations and experiments 
on Nature, as examples of our Method. 

As appears from what has been said, the Preroga- 
tive Instances are twenty-seven in number, (i) Soli- 
tary Instances; (2) Migrating; (3) Ostensive; (4) 
Clandestine; (5) Constitutive; (6) Conformable; 
(7) Singular; (8) Deviating; (9) of the Frontier; 
(10) of Power; (11) Accompanying and Hostile; 
(12) Subjunctive; (13) of Alliance; (14) Crucial; 
(15) of Divorce; {16) of the Door; (17) Citing; 
(18) of the Way; (19) Supplementary; (20) Prob- 
ing ; (21) of the Measuring Rod ; (22) of the Course ; 
(23) Doses of Nature; (24) of the Struggle; (25) 
Intimating; (26) of Many Uses ; (27) Magical. 

The application of these Instances, whereby they 
excel ordinary ones, is generally either concerned 
with Information, or Practice, or both. As to In- 
formation ; they aid either the Senses or the Intel- 
lect ; the Senses, as those five Instances of the Lamp 
do: the Intellect, either by quickening the ex- 
clusive process for Form, as the Solitary Instances 
do ; or by narrowing and pointing more closely to 
the affirmative Form, as the Migrating^ Ostensive, 
Accompanying, with the Subjunctive Instances do: 
or by exalting the Intellect and leading it to genera 
and common Natures : and that, too, either imme- 
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diatelj, as in the Cla7idestine and Singular Instances^ 
and those oi Alliance ; or in the next step to it, as 
in the Constitutive ; or in the lowest degree, as in 
the Conformahle : or by correcting Intellectual 
habits, as in the Deviating : or by leading it to the 
mighty Form or fabric of the Universe, as in those of 
the Frontier: or by warning and guarding it from false 
Forms and causes, as in the Crtici<d and those of 
Divorce, As to Practice ; they either point it out, 
or measure, or raise it. They point it out by shew- 
ing either whence one must begin, so as to avoid 
repetition, as in the Instances of Power ; or what we 
should aspire to, if opportunity be granted us, as in 
the Intimating Instances. The four Mathematical 
ones measure ; those of Many Uses and the Magical 
raise. 

Again ; we must collect some of these twenty- 
seven, (as we have said above of some,) from the very 
outset, without waiting for a particular inquiry 
into Natures. Of this kind are the Conformable, the 
Singular, the Deviating, those of the Frontier, those 
of Power, those of the Door, the Intimating, those of 
Many Uses, and the Magical. For these either help 
and remedy the Intellect and the Senses, or furnish 
Practice generally. Then afterwards the rest are to 
be gathered, when we make Tables of Comparison 
for the work of the Interpreter in any particular 
Nature. For these Instances distinguished and 
gifted with such Prerogative are like the soul among 
the ordinary Instances for Comparison : and as we 
said at starting, a few of them are worth a multitude 
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of others. Wherefore, in forming our Tables, they 
must be investigated most carefully, and arranged. 
It will be necessary to mention them in what 
follows ; and so a Treatise on them had to be pre- 
fixed. 

But now we must proceed to the Helps and 
Rectificatiotis of Induction; then to Concretes^ to 
Latent Processes and Structures^ and other things 
which we set forth in due order in the Twenty-first 
Aphorism ; in order that at length (like upright and 
faithful guardians) we may hand over to Man his 
fortunes, after the emancipation and increase of his 
Intellect : from which must necessarily follow an 
improvement of his state, and widening of his 
power over Nature. For Man through the Fall lost 
both his state of innocence and his lordship over 
the created world. Both these losses can, even in 
this life, be partially repaired ; the former by Re- 
ligion and Faith, the latter by Arts and Sciences. 
For Creation did not by the curse become utterly 
and thoroughly rebellious: but in virtue of the 
Decree, ** In the sweat of thy brow shalt thou eat 
bread," by divers labours (but assuredly not by dis- 
putation or idle magical ceremonies) she is, to a 
certain extent, at last compelled to provide Bread to 
Man, that is, to supply the needs of Human Life. 
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A. 

Abhorrence of a Vacuum, Nature's, 255. 257. 26 j. of Motion (one 
class of Motus), 278. 

Abstractions, pernicious to those who dwell on them, 1 15, 

Abuse of Sciences, &c. no arguments against their use, 1 1 1 . 

Academy, the New> dogmatised its Acatalepsy, 41. 51. 

Acatalepsy, 3. 41* 5 1. agrees at first only with the New Method, 
18. introduced by Plato's school, 41. not introduced by the 
New Method, 106. 

Accompanying and Hostile Instances^ 191. 

Acids on any part of the body which is without epidermis pro- 
duce sensation of Heat, 127. 

Acosta on Tides, 202. 

Advancement of Learning, the, 107. 

^schines on Alexander the Great, 79. 

ASthiopia, the limit of ancient acquaintance with Africa, 48. 

Affections influence Intellect, 24. 

Affinities of bodies, 260. 

Affirmatives, more powerful oyer the Intellect than negatives, 
22, 23. 

of Form narrowed by Migrating Instances, 166. and 

by Accompanying Instances, 192. 

A/ricat 182. 202. how far known to the Ancients, 48. 

Ages of Philosophy, three, 54. 

Agreements of things, 297, 298. 

Air, not the rarest of bodies, 25. when confined, gathers Heat, 
1 26. itself not hot, 134. confined in caverns in summer is cold, 
ib. experiment on confined, ib. under friction, is said to gene- 

x2 
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rate sparks, 136. in motion cools, though friction heats^ ib. in 
motion increases the intensity of the Heat of flame, 146. most 
susceptible indicator of Heat» 148. its expansion and contrac- 
tion, 154. 288. intense cold of the " middle region" of air, 182. 
268. a Hostile Instance of Consistency, 193. if under water 
forces its way up, 198. is supposed to compress and hinder 
flame, 216. is supposed to have innate light, 233. 

Alchemists, their labours contemptible, 64. (Spagirici), 293. the 
reformed, 295. 

Alchemy J 12. see Chemists. 

Alembics, 297. 

Alexander the Great, 67. his fortunes promised to Science, 79. 

Alliance, Instance of, 194. 

Aloes, used as a substitute for Xylobalsam, 292. 

Alphabet, unknown to the Chinese, 63. 

Alteration, 25. 

Amadis de Gaul, 67. 

Amber attracts, 242. 

Ambition of three kinds, no. 

America, — ^is it the Atlantis of the Ancients ? 10 1. 

Analogies, more to be sought than diflPerences, 181. see 27. 

Analogous cases, substitution of, 237. 

Analysis of substances, 23 1, 232. 

Anatomy, worthy of study. 121. 

Anaxagoras, his Homoiomera, 34. 46. 

Ancient Philosophy before Socrates, its worth, 4. 46. 

Induction, how diflerent from the New Method, 104. 

its form of inquiry defective, 105. 

Ancients, the, knew but little of the earth, 47, 48. 

Andes, snow only on their sides, not on their summits, 129. 
rarity of the air on them, and its eflects, ib. 

Angels know Forms intuitively, 150. 

Animalcule, generated from putrefaction, 142.300. 

Animals, all hot internally, 127. 138. degrees of Heat of, 138. 
142. after death not hot to the touch, 141. 

Animal Spirits, see Spirit. 

Anticq>ation of Nature, 9. 16. 17. 

Antiperistasis, 137. 182. 268. 

4ntipodes, denied to exist by the Fathers, 70. 

Antiquity alone admired by some, 27. is to retain due honour, 31. 
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reverence for, a hindrance to Science, 6i. might have been ap- 
pealed to by Bacon, but is not, loi. paid divine honours to 
discoverers, but only heroic to legislators, &c., io8. 

Antitypioj Motion of, 255. 

Aphorisms, 66. 

Apology for deficiences, &c., 149. 

Apothecaries, their practices, 292. 

Apotheosis of error, the greatest of evils, 37. 

Approximation to a hot body causes Heat, 147. 

Apron, an, which sparkled when rubbed, 132. 

Aquafortis solves quicksilver, lead, &c. with heat, 137, 138. 

regis solves gold, 137, 138. 

Arabian philosophy of no great value, 45. 

" Archaus Faber" of Paracelsus (his " Great First Artist"), 270. 

Aristotle, enslaved Philosophy to Logic, 27. 34, 35. 78. a sophis- 
tical Philosopher, 34. 46. his experiments not fairly handled, 
35. his History of Animals, his Problemata, his Physics and 
Metaphysics, ib. his a murderous philosophy, 41. his philo- 
sophy light and useless, 47. 52. aided and backed by Alex- 
ander, 80, 8 1 . held that there were four coils in the motion of 
serpents, 180. his causes of generation and corruption, 195, 
196. his belief as to the connection of comets and stars, 198. 

Aromatic herbs create sensation of heat, 127. ditto, oils, 133. 

Arrows with wooden heads a Clandestine Instance of attraction, 
173. penetrate farther into wood than iron-tipped arrows 
would, 264. 

Art, used falsely as an argument against Nature, 68. men are 
only anxious for its apparent perfectness, not for its truth, 69. 
her miracles compared with those of Nature, 187. works of, 
must not dazzle men's minds, ib. 

Arthur of Britain, 67. 

Arts, Liberal, 63. 

Mechanical, ever growing, 50. shallow, 57. depend on a 

very few axioms, 63. in them what seems new is only ingenious 
application of old axioms, 70. introductory to Physics^ 124. 

Ashes have perhaps potential Heat, 141. 

Assimilation, Motion of, 269. 

Astrolabes, 223. 

Astronomical fictions, 2 1 . 

Astronomy, 206, 207. 222. 267. 277. very shallow, 57. 
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AtaUmta's golden apple, 44. 96. 

Athens, Mother of Arts, 109. 

Atlantic ocean, 203. 

Atlantis f Island of, loi. 

Atoms, of Leucippus and Democritus, 28. 34. Epicurean, 1 33. 

Attention, wanting in men, 234. 

Attraction of bodies, investigated, 172. capillary, 260. 

Aurora Borealis, 131. 

Authority, reverence for it a bar to Science, 61 , 63. 

Avoidance, Motion of, 267. 

Axioms, few and faulty, 12, 16. greater accuracy needed in their 
discovery, 14. if rightly discovered, have a crowd of results, 
45. much to be hoped from them, 83. ordinary, or " principles 
of arts and things/' 84. intermediate, (on which depend man's 
fortunes,) and lower, ib. the lowest difier but little from bare 
experience, ib. the ordinary general ones conceptional and ab- 
stract, ib. a new Induction to be used for them^ 85. to be 
tested, 86. for transformation of bodies, 117, 118. primary, 
on spontaneous rotation, T19, 120. 

B. 

Babylonian Naphtha, 243. 
Bacchus, the deeds of, 63. 
Bacon. His system a guide, not a judge, 17. his system levels 

intellects, 32. himself an example for hope, 91. is no maker of 

sects, 94. no prodigal of promises, 95. condemns questions as 

to the causes of Astronomical facts, 274. 
Balneum Marise, 295. 
Barbarians, their inroads into the Roman empire shipwrecked 

learning, 52. 
Bat, the, a Frontier Instance between birds and beasts, 1 86. 
Baths, hot, 1 26. 1 33 . 1 4 1 . 
Bear (the constellation), the Heavens revolve round poles near 

it, 274. 
Bee, Philosophy is like the, 78. 
Beer, known to the Ancients, 63. 
Benedicta sive benigna — herbs, 29 1 . 
Benevolent Instances, 241. 
Bible, the, wrongly used as a basis for false Physical Philosophy, 

37. is intended to set forth God's Will, 72. 
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Birds hottest internally of all animals, 143. 

Blood, moderately hot, 143. 

Boat invented to go under water, 285. 

Bodies heavy and light, 40. 261. tangible and intangible, 224. 

Books, their multitude no sign of plenty, 64. 

Borgia, his sa3ring about the French invasion, 1 8. 

Branches and roots of trees. Conformable Instances, 1 79. 

Bubbles^ an extreme case of Consistency, 69. a Clandestine In- 
stance of ditto, 171. of attraction, 173. also an Instance of 
Alliance in Motion, 198. 

Burning' glasses, see Lens. 

Butterfly, Instance of Alliance, 197. 

C. 

Casar, Julius, 67. 

Camphor, its flame very hot, 145. is highly explosive, 215. 

Canada, 243. 

Canary Isles, 293. 

Cannon, a discovery not easily guessed, 87. 

Capillary attraction, 260. 

Cameades, 46. 

Cassia, used as a substitute for cinnamon, 292. 

Castor and Pollux (St. Elmo's fire), 133. 

Cataract, case of cure of, 244. 

Categories of Aristotle, 34. 

Cats see with less light than men require, 233. 

Cauliflower and vine, disagreement between, 300. 

Causes, the four, 1 14. Philosophy damaged by the introduction of 

abstract, final, and first Causes, 36. true knowledge through 

them, 1 14. some things are without cause, 274. 
Caves keep the air from bodies, 285. 
Celestial Nature rejected from the Form of Heat, 153. 
Celsus,4S, 

Celts, ancient name for all Western Nations, 48. 
Cemeteries, acquire Heat, and cause rapid decomposition, 141. 
Censure, if passed on all Antiquity more probable and more modest 

than partial censure would be, to 2. 
Chance, the caase of most discoveries, 12. 16. 87. 188. exists 

in matters of thought as well as of deed, 103. 
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Chart, a huiuaD or optative, 283. 

Chemical solvents, 137, 138. 

Chemistry, its existing state condemned, 27, 35. 

Chemists, their experiments on Gold, 44. have made a few dis- 

coveries, but by chance, 48. their triads, 298. See Alchemist, 

&c. 
China, 203. 

Chinese, have no Alphabet, 63. 
Chrysippus, 46. 
Cicero, 52. 
Cinnamon, 268. 

Circles, Motion of bodies in, 277. 
Citing Instances, 223. 
Civet, 98. 

Civil prudence doubts on principle, and expects the worst, 75. 
Civilizationj raises man above the ordinary level, 109. 
Clandestine Inst&nces, 170. lead to Genera, 171. 
Clepsydra, 247. 
Clocks, imitate heavenly Motions, and pulses of Animals, 63. go 

by weights, or springs, 209. a crucial instance of gravity, 

ib. 
Cloth, Oriental, which melts butter wrapped in it, 141. 
Cohesion, attraction of (under Motus), 259. 
CoUl, produces sensations like those of burning, 127, 139. similar 

to Heat in its e£Fects, 159, 263. table of degrees of, proposed, 

141. regarded as absolutely di£Ferent from Heat, ib. in the 

atmosphere makes fires burn brightly, 147. shews that the 

Form of Heat is expansive Motion, as it contracts bodies, 159. 

is it contrary to Heat in having a downward tendency?, 160. 

cases of extreme cold wanting, 162, 289. in middle region of 

the air a Conformable Instance to Heat in mid earth, 182. 

investigated by Citing Instances, 230. felt at great distances, 

243. solves blood and urine, 264. methods of obtaining, 

290. 
Colds, take away sense of Taste and Smell, 176. 
Colour, investigated by Solitary Instances, 165. its nature is a 

modification of Light, ib. an Instance of Alliance with what is 

visible, 201. 
Columbus, 76. 
Combination of bodies increases Heat, 147. investigated, 231. 
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Combustible substances exist more violent than gunpowder, 215. 

Comets, are they Meteors? and do they cause drought? 131. 
Frontier Instances between Stars and ignited Meteors 1 86 . 
Instances of Alliance in Motion, 198. are Crucial Instances, 
206. 

Common-place books of the Ancients, 105. 

Communication of Heat* 147. degrees of, 147. 148. rejected from 
the Form of Heat, 153. of quality without mixture of sub- 
stance, 177. 

Compression extinguishes fire, 146. 287. 

Conceptions^ vagueness of ordinary, 13. commonly ill- abstracted, 

43- 
Configuration, Motion of, 274. 
Conformable Instances^ lyj. 
Confutations, three, of Human Reason, of Demonstration, and of 

Theories, 93. 
Congregation, Motion of greater, 261. of lesser, 262. 
Connexion, Motion of, 255. 
Consent, in Aristotle ungrounded, 52. wherein it truly consists, 

ib. a reverence for it, a hindrance to science, 6 1 . consent of 

bodies, 292, 293, 298. 
Consistency, of material bodies (cohesion), 69. investigated by 

Clandestine Instances, 171. 
Constaniius, his temperament of body, 142. 
Constitutive Instances, 173. 
Contemplation, errs from faulty materials, 37. the highest end of 

learning, 103, iii. 
Contempt for the right way, 60, 61. 
Contradictory Instance, one, destroys " Inductio per simplicem 

enumerationem/' 85. destroys any Hypothesis as to Form, 

>53- 
Contraction, (secundum totum) rejected from the Form of Heat, 

154. 
Controversy, ends in words, 29. 
Copernicus, attributed motion to the earth, 207. 
Com, and the cornflower, 300. 
Corporeal Nature, and Natural Action investigated by Instances 

of Divorce, a 18. 
Corpses, generate occult Heat, 141. 
Coruscation of light from horses sweating on still nights, 132. 
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Course^ lastanoes of the, 247. 

Cream, 262. 

Creation, the wisdom of its order to be followed, 45, 99. 

Crocus Martis, 294. 

Crotr, the, which seemed to syllogize, 200. 

Crucial Instances, 201. 

Crystals, (or Stalactites,) are long-congealed ice, 259. 

Cupping, 255. glasses, 286. how used, 287. 

Cycles, of knowledge, if believed in, an obstacle to progress, 74. 

D. 

Daniel, his prophecy on the last times fulfilled, 77. 

Decisive, (or Crucial) Instances, 20 r . 

Dedination, table of, 128. 

Deduction to practice, the seventh help of the InteUect, 164. 283. 

Definitions, cannot cure the faults of words, 29. constitutive 
instances useful for, 177. Plato's saying as to them, ib. 

by accidents and properties, 263. 

Degrees, of operation, investigated by Supplementary Instances, 
236. substitution of some for other, ib. 

Delay, most useful in investigation, 296. 

Democritus, 46. dissected Nature, 26, 34. the fiaults of his Atomic 
school, 28. his travels, 48. his irXi/y^ or motion of descending 
water, 199, 257. would have rejoiced at the Microscope, as 
bringing the Atom into sight, 221. Instances of, 239. intro- 
duced a Vacuum, 280. 

Demonstrations, faulty, the bulwarks of Phantoms, 42. the con- 
futation of, 93. 

Defnosthenes, his hopeful speech to the Athenians applicable to 
Physics. 77. 

Density and rarity, 228. 

Despair of men at the great obstacles against Physics, 42, 74. 

Destructive part of the Novum Organon, 93. Nature rejected 
from the Form of Heat, 154. 

Deviating Instances, 184. are miracles of individuals, ib. 

Diagoras, the Melian, his saying as to providence^ 22. 

Dialectics, see Logic, 

Differences, seen by some minds sooner than resemblances, 27. 
the true, of things (or Forms), 51, 113. four, which limit 
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the Form of Heat, 158. less to be sought than similitudes, 
181. 

Dionysius, the elder, his saying of Plato, 46. 

Discoverers, had of old divine honours, and ranked above legis- 
lators, &c. 108. 

Discoveries, a kind of new Creation, 109. 

Discursive fiaculty, investigated, 200. 

Disputation, impossible, where men differ as to first principles, 1 8, 
is opposed to the truth, 46. 

Distillation, a modem discovery, 63. is useful, 122. shews that 
Heat is an upward- tending expansive Motion, 160. of violets, 
252. 

Diurnal motion of Earth or Heavens } 120. 

Diving bell, 285. . 

Divinity, depends partly on men's snfirages, 53. 

Division of labour in Physics, 92. 

Divorce, Instance of, 217. how they differ from Accompanying 
Instances, ib. and from Crucial, 1 1 8. 

Dogs, Singular Instance in scent, 184. Limiting ditto, 194. have 
a finer scent than man has, 233. 

Dogmatists, 3, 41, 78. sometimes even desponding, 50. like 
spiders, only spin webs out of themselves, 78. in condemning 
them the Novum Organon does not introduce Scepticism, 
to6. 

Door, Instances of the, 220. 

Doses of Nature, (Instances of Quantity ;) 253. 

Dracunculus, 127. 

Drops of water. Clandestine Instances of Consistency, 171. in- 
stances of motion of continuation, 259. 

Dung has potential Heat, 138, 141. not hot except when con- 
fined, 141. has fertilizing power, 138, 142. 

Dutch, frozen up at Nova Zembla, 1 29. 

E 

Ear, the, and places with an echo Conformable Instances, 178. 

Ebb and Flow, see Tides, 

Eccentrics, 21. 

Efficient causes, 1 14. are the vehicle of Form, 115. 

Eggs, hatched by Heat of Fire, 197. their hatching to be noted 
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for iDstances of the Way, 235. white of, clarities syrup, 297. of 

glass^ experiment with, 246, 258, 288. 
Egyptian Priest's saying to Solon on Greek character, 47. 
Egyptians deified hrutes, and discoverers^ 49. 
Elasticity^ 256. 
Electricity, what, 261. 
Element of Fire, 30. 

Elementary Nature, rejected from the Form of Heat, 153. 
Elements^ the Four, 21, their " tenfold progression of rarity," 22. 
Elephant^ a Singular Instance of hulk^ 183. moved hy a very 

small spirit, and how, 25 1 . 
Empedocles, his " strife and friendship," 34. 
Empiric, class of Phantoms, 35. 
Empirics, have hitherto handled the Sciences, 78. are like ants 

which only gather and use, ib. 
Enamel, 189. 
End of science, the bettering of human life, 57, 104. the highest 

laid down in the Novum Organon, 103. its excellence, 108. 
Epicurean Atoms, 1 23 . 
Epicums was in reality a Sophist, 46. 
Equilibrium, a cause of rest, 282. 
Errors, different, may have nearly the same cause, 2 1 . deification 

of, 37. causes of, 53. in experiments and tables no argument 

against the new system, 96. easily ejected by Axioms, ib. 
Essence, tangible in bodies, 1 23. 
Eternity, 23. 

Ethics, can be treated inductively, 106. 
Etna, J 41. 
Eucatalepsia, 106. 

Europe, compared with India in civilization, 109. 
Evoking Instances^ 223. 
Ex nihilo Jit nil, 227. 

Exceptions to rules, how treated by the Ancients, 105. 
Excitation, Motion of, 271 . 
Excrements, have Heat in them, 127. 
Existing philosophy deficient^ and not hopeful, 45 — 47. not to be 

interfered with by the new Method, 107. 
Expansion (secundum totum), rejected from the Form of Heat, 

154. and contraction of matter, 227. of liquids by fire, 235. 
Expansive Motion, 245. first Difference of Heat^ 158. 
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Experience, the best demonstration^ 43. the common, is either 
chance, or mere experiment, 60. a new order to be followed in 
it, ib. iU-foanded as yet, 80. 82. literate, 83. 90. 

Experiment, in Bacon's time faulty, 43. light-bringing and fruit- 
bearing, 45. 82. with spirits of wine as to density of spirit, 229. 
(with a bell) as to compression of air, 245. 246. (with a leaden 
sphere, and a glass Egg), as to compression of water, 246. 
288. 

Experimental History, 125. 

Extreme or Limiting Instances, 193. 

Eyes and lenses are Conformable Instances, 178. 

F. 

Falling-stars, see Star. 

Fancy, struck by what is strange or sudden, 23. 

Fasces, Instances of the, 1 86. 

Fathers of the Church opposed Physics, 70. 

Feathers generate warmth, and why, 135. 

Feet, and the wings of birds, Conformable Instances, 180. 

Ferina, 165. 

Fertilizing substances, 142. 

Fevers, intermittent, cause great Heat, 142. 

Filwn Labjrrinthi, 302. 

Final Causes damage knowledge except in Morals, 24. 36. 114. 

Fins of fish and feet of beasts Conformable Instances, 1 80. 

Fire, the element of, 30. misleads in search after Latent Structure, 
122. heats all bodies, 126. how produced by the Indians, ib. 
brightest in frosty weather, 147. 161. its action compared 
with that of Time, 162. 296. should imitate the action of 
natural Heat, 294. 

Fish, putrefying, shine, 133. have lower animal Heat than 
beasts, 138. 142. 

Flame, 126. innocuous (as a halo), 132. different degrees of Heat 
from, 144. requires space for its motion, 146. stronger at the 
sides than in the midst, is exasperated by air, 161. an Accom- 
panying Instance in investigating the Form of Heat, 192. 
its transient Nature investigated, 215. is compressed and 
hindered by air, and so takes a pyramidal form, 216. 

FUnt and steel produce sparks, 126. 136. 

Florida, 202, 203. sweet groves on its coasts, 243. 
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Flying-fish, a Frontier Instance between birds and fishes^ 1 86. 

Foiietani (or Vegetarians), 299. 

Form, (the ordinary) a fiction of man's mind, 26. thought to be 
unattainable, 51. 114. equivalent to ** Law of pure action/' 5 1 . 
152. to "true difference/' 51. 113. to " causal Nature/' and 
"fount of emanation/' 113. its discovery the end of human 
knowledge^ ib. knowledge of it teaches us the Unity of Nature, 
and leads to true contemplation and free action, 115. 152. if pre- 
sent, the given Nature must be present ; if absent^ the Nature 
must be absent, 116, 117. 140. inquiry into it, the true Meta- 
physics, 1 24. increases and decreases as does the Nature where 
it is, J 40. is a "limitation of a more common Nature/' 150. 
is to be reached by negatives by man : God and angels may 
know it affirmatively and intuitively, ib. will remain after com- 
plete exclusions, 151. copulate, ib. Platonic, ib. what the 
Baconian i8,ib. it conjoins things heterogeneous, 152. example 
of Forms of Redness, Heat, Death, ib. must subsist in each 
and all the Instances, 156. in some clearer than in others, ib. 
lesser, gotten by Constitutive Instances, 173. 

Fortune, jn mere name, 30. 

Fracastoro, his discovery for cure of apoplexy, 197. on motion of 
missiles, 213. 

Friction, a source of Heat, 126. 136. 

Frontier Instances, i8j. really a subdivision of Singular In- 
stances, ib. 

Fruit should not be sought rather than light, 44, 45. 82. 99. 



Galileo invented Telescopes, 222. his theory of Tides, 250. 

Ganges ancient limit of all knowledge of Asia^ 48. 

Gems, crystalline, are Solitary Instances, 165. with gum. Con- 
formable Instances, 1 80. 

Generation, and corruption, causes of, according to Aristotle, 196. 
motion of simple, 269. 

■ Motion of, of Jupiter, 273. of Saturn, ib. 

Genesis iii. 19., 306. 

Geography, its narrow limits among the .Ancients. 47. 

Germans, used caves for granaries, 285. 

Germination, SfC, of seeds to be watched, 234. 
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Gilbert, 36. on the Magnet, 27. 44. 269. on extent of magnetic 
influence, 199. believed it to be communicated by the earth, 
210. thought the Moon solid, 211. his views on Electricity, 
261. derided the Peripatetic definition of Heat, 263. noticed 
the negative Pole of the Magnet, 269. 

Gilding, 1 16. 

Gillyflower, 165. 

Gilt wire, 239. 

Glaring (or Ostensive) Instances^ 156. 168. 

Glass-egg, see Egg. 

Glass, whole and pulverized, 167. 

Globe^ small, (or Terrella), 210. 

Glowworm, not hot to touchy 133. 

GOD, His Will set forth in Scripture, His power in Nature, 72. 
not to be gratified by a lie, ib. from Him all must begin, 76. 
is Author of good, and Father of light, ib. is bestower and 
Author of Forms, knows Forms intuitively, i jo. 

Gold, what simple Natures meet in it, 117. how to be made by 
knowledge of Forms of Simple Natures, 1 1 8. dissolved without 
Heat, and why. 162. is a Limiting Instance of weight, 194. 
attracts quicksilver, 266. 

Goldleaf, its affinities, 260. 

Gorgias, the Rhetorician, 46. 

Grafting, experiments in, 299. 

Gravitation, of heavy bodies downwards, light ones upwards, 40. 
261. 262. see Weight, 

Gravity, see Weight. 

Greek fire, 145. 

Greek Philosophy, source of almost all Philosophy, 45. was dis- 
putatious, 46. barren of fruit, 48. enclosed within limits of two 
centuries, 54. 

^ Religion, a bar to Physics, 70. 

Greeks, like children. 47. ignorant of Geography, ib. 

Greenland, 132. 

Groves of aromatic herbs can be scented from ftpr, 243. 

Gums and gems^ Conformable Instances, 1 80. 

Gunpowder, its effects on man, 87, 1 10. expansion of, investigated, 
213. ito Nature explained, 214. its immense effects in mines, 
251. and the cause of it, ib. Motion of Avoidance in, 269. 
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H. 

Hand, Instances of Man's, 1 86. 

Harmony.^ in music, 63. 

Harpstrings, vibration of, 274. 

Heat, of the sun and of fire supposed to differ in kind, 51, 195. 
sidereal and other supposed different, 68. formally investigated 
by Tables, 126. increased by reflection of rays, 130. of che- 
mical agents, 133. 138. caused by confined air, 135. by fric- 
tion, 136. of animals differs, 138. 142. has much in common 
with cold, 139. 263. potential, i. e. not sensible to touch, 140. 
of flame, different in intensity, 144. caused by percussion, 146. 
by communication, 147. by '* exasperation" of surrounding cold, 
ib. contrasted with Light, ib. is a relative thing (as regards 
human sense), 149. 157. 164. is averse to tangible bodies, 149. 
likes bodies of least density best, ib. first Vintage of Form of, 
156, &c. its Genus is Motion, ib. 157. three ambiguities 
to be avoided, 157, 158. sensible, is relative, ib. commu- 
nication of, not to be confounded with the thing itself, ib. fire 
is Heat and light together, 158. its differences, (limiting Mo- 
tion) 158 — 162. ist, it is expansive, 158. 2nd, expansive 
upwards, 159. 3rd. expansive through the lesser particles, (and 
so alternative), 160. 4th. rapid and through small^ but not the 
smallest particles, 162. investigated by Ostensive Instances, 
169. a Constitutive Instance of communication of quality 
without substance, 177. investigated by Accompanying In- 
stances, 192. by Instances of Alliance, 194. received division 
of it into Celestial, Animal, Igneous, 195. an Instance of Di. 
vorce, 2 19. its contrary operations, 226. investigated by Citing 
Instances, 230. insinuates itself at great distances, 243. its 
definition according to the Peripatetics, 263. its antagonism to 
Cold, 268, 289. is of different kinds, 293, 294. gentle Heat 
to be used in experiment, 294, 295. 

Heavenly bodies, thought to be heated by passing through the 
Atmosphere, 136. their comparative Heat, 143. their Heat 
how increased, 144. 

Helps of the Intellect, the nine, 164. of Induction, 239, 240. 

Heraclitvs, 46. his saying that men sought truths in lesser worlds, 
20. his dlita<f>6pa <f>wrii of fire, 34. 

Herbs, &c. have occult Heat, 136, 137. 
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Heteroclite Instances^ 183. 

Hides create warmth, 1 26. 

Hippias the Sophist, 41. 46. 

History, its narrow limits among the Ancients, 47. 

Natural, not dnly verified, 80. of two kinds, 81. is the 

basis of Natural Philosophy, ib. is a regal work of great labour, 
91. embraces things fair and foal, 98. to be compiled, 125. 

Homogeneous bodies, mutual attraction of, 262. 

Homoiomera of Anaxagoras, 34. 

Honey-dew on plants, 293 . 

Hope, its grounds, 75. from errors of the past, 77. from com- 
bination of experiment and reason, 78. from purification of 
Physics from extraneous subjects, 79. from purification of the 
Intellect, ib. from present poverty, 81. from the new Method, 
82 — 85. from literate experience, 83. from rearrangement of 
particulars, ib. from true Induction, 84, 85. from accidental 
discoveries, 86. from unexpected discoveries, 87. from ordinary 
(and, as it were, expected) discoveries, long hidden, 89. from 
the great multitude of things yet undiscovered, 90. from 
waste of ability which might be turned to Physics, ib. from 
the multitude of particulars, 91. from Bacon's own example, 
ib. there is enough to encourage a gallant man to make the 
attempt, 92. 

Hopes for Nature hereafter, 302. 

Horses sweating on still nights throw off light, 132. 

Hostile and Accompanying Instances, 191. 

Hot-baths, 126. 133. 141. 

Hothouses, 195. 

Hourglass, 247. 

Hyles (wXiyr), motion of, 2 58. 

I. 

Ice and snow highly sensitive of Heat, 149. 

Icebergs lower the temperature, 243. 

Iceland, 132. 

Ideas of the Divine Mind, 15. 104. Platonic, got at by negatives, 

85- 

Ignis fatuus^ has no strong Heat, 132. 144. 
Ignited substances dififer in Heat, 145. 
Impact of bodies, 242. 

Y 
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Indefifute, cutting oflF the, first Constitutive Instance of Memory, 

'75- 

Indian Ocean, 203. 

Indians, produce fire by attrition, 126. 

Individvxil bodies alone exist in N'ature, 114. *" 

Induction, our only hope ; our chief hope, 13, 85. contrasted with 
ordinary Deduction, 14. the ordinary, by simple Enumeration, 
43. 85. the true, (like the bee) gathers and digests, 78. a new 
kind to be used, 8j. uses due rejections and negatives, ib. the 
key of Interpretation, 1 25. must be first considered, ib. must 
first separate, reject, exclude, 1 50. not complete till it rests in 
the affirmative, 155. 

Inertia not understood by Bacon, 251. 

'*InfivMe Species," 13. 

Infinitesimals, as in division of lines, 24. 

Infimty, " a parte ante et a parte post," 23. 

Ink, a drop of, how extensible, 239. 

Innovation dreaded as much in Physics as in civil affairs, 73. 

Instances, Prerogative, 164 — 306. i. Solitary, 164. ii. Migrating, 
1 66, ill. Ostensive, or Glaring, (liberated, predominant,) 1 68. 
iv. Clandestine, or of the Twilight, 170. v. Constitutive, or 
Manipular, 173. vi. Conformable, or Proportionate (or Physical 
parallels, or Similitudes), 177. vii. Singular, Irregular, or 
Heteroclite, 183. viii. Deviating, or Errors of Nature, 184. 
ix. Frontier, or Participles, 185. x. of Power, or of the Fasces, 
of Man's Wit, 186. xi. Accompanying and Hostile, of fixed 
Propositions, 191. xii. Subjunctive, or Instances of Extremes 
or Limits, 193. xiii. of Alliance or Union, 194. xiv. Crucial, or 
Decisive, or Judicial, 20 1 . xv. of Divorce, 217. Instances of the 
Lamp, or of First Information (viz. xvi — ^xx.), 220. xvi. of the 
Door or Gate, ib. xvii. Citing or Evoking, 223. xviii. of the 
Way, Itinerate, or Jointed Instances, 234. xix. Supplementary, 
or of Substitution, or Refuge, 236. xx. Probing or Twitching, 
or Instances of Democritus, 239. Instances of Practical Use : 
xxi — xxvii. (a) Mathematical or of Measure : or (/9) Propitious 
or benevolent, 241. xxi. of the Rule or Measuring Rod, or 
"Non ultra," 242. xxii. of the Course, or Water, 247. xxiii. of 
Quantity, or Doses of Nature, 252. xxiv. of the Struggle, or 
of Predominance, 2^;4. xxv. Intimating, 283. xxvi. of Many 
Uses, ib. xxvii. Magical, 302. all reviewed, 303 — 305. 
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InstattratioHi the Great, 75. 94, 95. 

luieUecU the human, not a dry Hght, 24. of two kinds, 27. is 
ambitious as much as the will is, 36. to be weighted and 
checked, 84. levelled by the new Method, 102. not despised 
but regulated, 1 06. 

IntdligeHcies and Angels know Forms intuitively, 150. 

Intemperance of existing Philosophies, 41. 

Interpenetration of Dimensions, 255. 257. 

Interpretation of Nature, 9. regards both the mental processes 
and facts of Nature, 107. not an absolutely necessary Method, 
III. the natural work of the mind, 112. commencement of, 
or First Vintage, 156. begins from the senses, 220. 

Intimating Instances, 283. 

Inventions, Tables of, 75. 

Investigation^ faults in ordinary, 69. 

Iron dissolved in Aquafortis becomes very hot, 127, 162. com. 
pared in its dissolution with Gold, 162. a Limiting Instance 
in Hardness, 194. 

Irregular (or Singular) Instances, 183. 

J. 
James L Dedication to King, t. 
Jet attracts substances, 242. 
Judicial (or Crucial) Instances, 201 . 
Juggling, 248. an Instance of Power, 190. 
Jupiter's Satellites, 222. Motion of the generation of, 273. 

K. 
Kingdom of God, the, comes not with observation, 76. 
Knowledge and Power of Man coincide, 11. 115. 117. its King- 
dom like that of Heaven, open to the childlike only, 42. the 
image or echo of existence, 98. of Man, the discovery of 
Forms, 113. at present in evil case. 114. imperfect, ib. of 
Forms shews us the Unity of Nature and leads to true con- 
templation and free action, 115. and Power exalt but do not 
bless, 283. 

L. 
Ladder of Axioms ; ninth help to the Intellect, 164. 
Lamp^ the five Instances of the, help the senses, 220. 
Latent Process, 1 1 3. 1 20. Structure, 1 14. 1 11 . 

y2 
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Laws of pure Action (equivalent to Forms), 26. whereby arts are 
directed, 114. their investigation the foundation of Knowledge 
and Power, ib. their ''Paragraphs," ib. 

Leaven, 272. 

Jjeaves, some explode in fire, 215. 

Lenses, concave, do they diminish Solar Heat? 130. do they 
concentrate Heat of bodies not luminous? or of common 
flame? 131. create greater Heat, if gradually moved to the 
focus, 146. and eyes are Conformable Instances, 178. 

Leucippus, 46. his Atomic School, 28. 34. introduced the Va- 
cuum, 280. 

Levity, absolute, 40. 261. 

Liberated (or Ostensive) Instances, 168. 

Liberty, Motion of, 255. 

Libraries contain no real variety of books, 64. 

Light not fruit to be sought, 45. 82. 99. it never disappoints, 82. 
was first created by God, 45.99. more excellent for its own 
sake than for the sake of what it helps man to, iii. with 
" luminosity" rejected from the Form of Heat, 154. a Consti- 
tutive Instance of communication of quality without substance, 
177. Instance of Alliance for things visible, 201. Instance of 
Divorce, 219. less needed by cats than by men, 233. Instances 
of Motion of Impression, 273. 

Lightning, 126. most frequent in Summer, 131. Heat of flame 

of, 145- 
Lima, 204. 

Lime, has perhaps potential Heat, 141. 
Limiting (or Extreme) Instances, 193. 
Limits of Man's Knowledge and Power, 11. of Nature, 40. of 

Knowledge much enlarged, 62. of Investigation (sixth Help to 

the Intellect), 164. of the Probe, 240. 
Li^t(/« heated, 126. not hot in their own Nature, 133. dropping 

of, a Clandestine Instance of Consistency, 171. 
Literate Experience, 83. 
Livy on Alexander the Great, 79. the prodigies related by, not 

to be trusted, 185, 
Logic, an useless Instrument, 4. 13 &c. 59. of Aristotle, 34. its 

evil effects, 42. can be treated by the New Method, 106. it, 

and not Philosophy, the subject of the Novum Organon, 303. 
Lucciola, the Italian firefly, 133. 
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Lucretius, quoted as lauding Athens as Mother of Inventions, 109. 

Luke, St. xvii. 20., 76. 

Luminosity rejected from the Form of Heat, 154. 

" Lutum sapientise," 284. 

M. 
Magellan, Straits of, 182. 

Magic, 12.64. Natural. 49. 65. 185. writers on it condemned, 
181. Superstitious, 65. purified and subordinate to Metaphy- 
sics, 124. may be ranked among Instances of Power, 190. 

Magnet, discovered by Gilbert, 27. 44. a Clandestine Instance 
of Attraction when armed, 172. 264. a Singular Instance, 183. 
its operation not stopped by interposition of any substance, 236. 
240. four virtues of the, 266. repels at one pole, 269. 

Magnetic Motion, 266. Needle, see Needle. 

Magnetism, 243 . a Constitutive Instance of Communication of 
quality without substance, 177. is it the cause of Tides ? 205. 
243. limits of its action, 209. Instance of Divorce, 218. 

Man, minister and interpreter of Nature, 11. not the measure of 
things, 19. his Intellect, like an uneven mirror, ib. he loves 
that on which he has spent much labour, 26. his empire over 
Nature a gift of God, 1 10, i j i. his Knowledge and Power, 113. 
likened to a Plant, t8o. his Wit or Power, Instances of, 186. 
his Intellect an Instance of Alliance with Instinct, 200. acts 
on bodies in seven ways, 283. when he will seem to have real 
power, 294. what he lost through the Fall, 306. 

Manipular (or Constitutive) Instances, T73. 

Manna, 293. 

Marble a Solitary Instance, 165^ 

Mariner's Compass, 88. 

Mars, hottest among Planets after the Sun, 143. 

Material causes, 1 14. the vehicle of Form, i T5. 

Mathematical hkBtanceB, 241. 

Mathematics, 1 2. should bound, not generate, Physics, 78. 1 24. 

Matrices of metals, fossils, &c., 295. 

Matter, Indestructibility of, 255. 

Mean and even foul things are no disgrace to Physics, 98. 

Measure, Instances of, 241. 

Measurement of Motion, its limits how extended, 232, 233. 

Measuring Rod, 223. Instances of the. 242. 

Mechanical Arts, see Arts, 
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MechamcioMt i a. seeks results only, not Truths 8 1. 

Medicine, 12. on secondary qoalities is useful and wise, 38. only 
slightly understood, 57. external applications in, 242. purga- 
tive, ib. soporific and other, 291. 

Memory investigated by Constitutive Instances, 1 74. Artificial, ib. 

Mercury (the planet), restrained by the Sun, 267. (the metal), 
29a. 298. 

Metals f imperfect. Heat of their flame, 145 

Metaphysics^ the inquiry into Forms, 1 24. 

Meteors, 126. 

Methods of discovering Truth are two. Inductive and Deductive, 
14. hitherto have been very defective, j8. these ascend and 
descend, 84. 95. the present, apparently, not really, copious, 
66. a new one to be introduced, 82. difiRerent ones, but not 
men's abilities, compared in the new system, ro2. the new, ofiT- 
spring of good fortune and Time, 103. a model from the Uni- 
verse, 98. 1 04. can be applied to any subjects, 1 06. parallel to 
Logic in extent, ib. regards not only mental processes but the 
Nature of things also, 107. the old not destroyed by the new, ib. 
must grow with discovery, 112. methods of experiment, 283. 

Microcosm of Man, 20. 

Microscope, 221. prejudice against it as exalting Nature over Art, ib. 

Migrating Instances, 166. 

Milk moderately warm, 143. of what compounded, 231. 

Milky Way, composed of m3niads of stars, 222. 

Mind, the, must prepare to be just and diffident, 155. 

Minister of Nature, Man the, 1 1 . 

Ministrations, three, for educing Axioms in Interpretation of Na« 
ture, 125. 

Miracles of Nature, 185. 

Missiles, Motion of, investigated, 212. 

Modem Times the true antiquity, 61. 

Moisture^ ill-defined conceptions of, 30. 

Monarchies, especially averse to novelties even in matters of 
thought, 32. 

Mongrels, Frontier Instances between species, 186. 

Moon, her rays generate no Heat, 128. foil, the time of the 
severest cold, ib. do her rays produce any Heat when concen- 
trated by a Lens ? 130. her corporeal Nature investigated by 
Crucial Instances, 211. Inequalities on her surface to be map- 
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ped, 2 22. her effects on agriculture, navigation, and medicine, 
301. 

Moral Philosophy the theology of the Heathen, 55. very shallow 
as yet^ 57. can be treated by the new system, 106. 

Mortars will not pound substances to. more than a certain fine- 
ness, 259. 

Moss a Frontier Instance between corruption and a plant, 1 86. 

Motion, its divisions according to Aristotle explained, 39. violent 
and natural, 39. 212. 257. spontaneous of Rotation, 120. 206. 
276. augments Heat, 146. is the genus of Heat, 156. its 
*' differences," 158-162. many kinds of mixed, 159. and rest 
investigated, 197. of Rotation, ib. Diurnal, whether Celestial 
or Terrestrial, 207. of Missiles investigated, 212. when it 
becomes immeasurable, 232. terrestrial believed in by some, 
249. 274. The various kinds of, 254, &c. " Antitypia," or of 
resistance, 255. of Connexion, ib. of Liberty, ib. Hyles, 258. 
of Continuity, 259. of Preference, 260. of greater Congre- 
gation, 261. of lesser Congregation, 262. Magnetic, 267. of 
Avoidance, ib. of Assimilation, 269. of Excitation, 271. of 
Impression, 272. of Configuration or Position (i. e. of the 
Heavens or the Earth), 274. of Transit, 275. the Royal or 
Political, ib. Spontaneous of Rotation^ 276. (this has nine 
differences^ 277. in a straight line or in a circle, ib.) of Tre- 
pidation, 278. of Repose or Abhorrence of Motion, ib. the 
value of this division of Motions, 279. their action when anta- 
gonistic, 280. preserves bodies from corruption^ 264, 265. 

Music very shallow and Kttle understood^ 57. declinatio cadentue 
in, 182. 

Musk, 98. 239. 

N. 

Naphtha has potential Heat, 141. its flame has great Heat^ 145. 
Babylonica, 243. 

Nasturtium, 127. 

Natune notiora, 117. 

Natural History, see History. 

Natural Magic, 49. 65. 185. 

*' Natural*' Motion of the Philosophers condemned, 261. 

Nature only conquered by obedience, 12. no. her subtilty, 12. 
16. 50. 239. better dissected than abstracted, 26. faultily ab- 
stracted or divided, 40. her inimitable "magnalia," earth- 
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quakes, &c., 88. hides in her bosom many rich discoveries, 89. 
simple, when known is like light, is clear, 99. 1 23. like For- 
tune ** a fronte comata/' 100. production of new, the end of 
Human Power, 113. rule for production of new, 116. contem- 
plated carelessly, 234. forbids annihilation, 286. 

Need, Motion of, 260. 

Needle, Magnetic, 88. its efiects on Man, f 10. its Polarity inyes- 
tigated, 209. its direction and dip, 275. 

Negatives should have more weight than affirmatives, 23 . 

" Non ultra," Instances of, 242. 

Northern Ocean, 243. 

" Noscible" things more, 117. 

Nova Zembla, the Dutch at, 1 29. 

Novelty alone admired by some, 27. 

" Novum Organon" the, offspring of Time, not of wit, i. 54. 103. 
the first Book intended to prepare men's minds for the new 
Method, 93. logical, not philosophical, 303. 

O. 

Oak' leaves covered with honey- dew, 293. 

Occasion, ** Fronte capillata, post est occasio calva," 100. 

Oil of Sulphur or Vitriol, of Marjoram, &c. produce effects of 

Heat, 127. 133. 139. Aromatic, 133. 
Old age, possibility of its revival, ^71. 

Olympus free from wind, &c. 1 29. rarity of its atmosphere, ib. 
Opiates, soporific drugs, 29 1 . 
Opposition to other systems, no part of Bacon's philosophy, 7. 

17* 18. 
Optics very shallow, 57. 
Oranges, &c. 243. 
Orbits of the Planets, 30. 222. 
Order helps Memory, 1 74. 
Ordinary things not despicable in Physics, 97. their causes to be 

diligently sought, 98. 
Organs of sense and bodies which cause reflection to the senses 

are of like Nature, 178. 
Orion, 274. 

Ostensive Instances, 156. 168. lead to "differences," 170. 
Ottoman sovereigns murder their brethren, 41. 
Owls see by night, 233. 
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P. 

Pacific Ocean, 204. 

Pain, its kinds, 179. 

Panama, Isthmus of, 204. 

Paper, 89. wetted and dry, a Migrating Instance of Whiteness, 
168. a Singular Instance of Art, 189. 

Paracelsus, his doctrine as to nutrition and assimilation, 269, 
270. on the herb Ros soiis, 293. 

Paraliax in Astronomy, 249. 

Parmenides, 46. his '* Heaven and Earth," 34. 

Participles or Frontier Instances, 185. 

Particles, not Atoms, 123. 

Particulars to be reduced to order, 83. new ones not to be sought 
for directly, ib. 

Patrizio, 94. 

Percussion, a source of Heat, 146. 

Periods of Learning, Three, 54. 

Peripatetics, their Definition of Heat, 263. 

PerUuion, Instances of, (i. e. of the Rule,) 242. 

Permission of the Intellect, (or First Vintage,) 156. 

Peru, 182. 203. 

Phantoms of the Human Mind, 15. of the Tribe, 19. 21 — 26. of 
the Cave, 19. 26 — 29. of the Market Place, 20. 29-^31. of 
the Theatre, 20. 31, &c. are fables and plays, 32, 33. 

Phenomena of the sky and of Philosophy, 33. of Nature are few 
compared with fictions of wit and fancy, 91. 

Philip of Macedon, saying of a poor woman to, 100. 

Philocrates, his saying as to Demosthenes, 103. 

PhUolaus, 46. 

Philosophers, many sects of, 33. 

Philosophies in vogue not hopeful, 45. 

Philosophy to be judged by its fruits, 49. right division of, 1 24. 

Phocion, his saying on public opinion, 53. 

Physicians do well in discussing secondary qualities, 38. 

Physics, hitherto but little studied, 55* rarely undertaken by men 
of leisure, 56. only waits on Medicine and Mathematics, ib. 
hitherto in iU repute from absurd promises, 67. hindered by 
Superstition, 70. the best cure for superstition, 72. the hand- 
maid of Religion, ib. hitherto corrupted and infected, 78. best 
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when limited by Mathematics, 1 34. consists of the inquiry into 

Efficient and Material Causes, ib. 
Planetary orbits, 30. the spaces between them fall of stars, 213. 
Planets attracted by the " Ccelum Stellatum/' 367. 
Pkmts, roots and branches of^ are Conformable Instances, t 79. 
Plato a " superstitious" Philosopher, 36. introduced Acatalepsy, 

41. was a Sophist really, 46. his Philosophy light and useless, 

47. 52. his travels, 48. corrupted Phjrsics by Natural Tlieo* 

logy, 78. used rejections and negations to reach his definitions, 

85. his saying as to Definition and Dirision, 177. 
Platonic Form, 38. 151. 
11X1777 of Democritus, 199, 257. 

Pliny denies that mean things are an insult to Physics, 98. 
Poisons, 273. 

Polar circles, weakness of the Sun's rays near the, 1 29. 
Polarity of the Needle, 209. 

Political right and wrong depends on men's sufirages, 53. 
■ or Royal Motion, 275. 

PoUtica can be treated of by the new Method, to6. 
Polus the Rhetorician, 46. 
Popguns, 256. 
Poppies and Com, 300. 
Porcelain, 189. how made in China, 390. 
Position, Motion of, 374. 
Postulates (ss Axioms) in Mathematics, 182. 
Powder excludes air, 284. 
Power of God, set forth by Ph3r8ic8, 73. of man, the generation 

of new Natures, 113. is imperfect, 115. Instances of, 186. 

Power and Knowledge exalt, but do not bless, 283. how to be 

increased, and when, 294. 
Practical Instances, 240. 
Practice, two defects in, 241. 
Precept for generation of new Natures, 115. three things to be 

desired in it, 1 16. 
Precipitation, Chemical, 262. 
Predominance, Instances of, 254. of Motions, a cause of Rest, 

282. 
Predominant (or Ostensive) Instances, 168. 
Preference (or Gain). Motion of, 260, 
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Preparations for investigation, the 8th Help to the Intellect, 164. 
Prerogative Instances, see Instances. — Natures, the 5th Help to 

the Intellect, 164. % 

Primum Mobile, 30. 

Princes for the most part but little learned, 74. 
"Principal Nature" rejected from the Form of Heat, 154. 
Printing, 89. its effects on Man, 1 1 o. 
Prisms, Solitary Instances, 165. 
Probability t not Trnth, followed by the Sceptics, 43. 
Probing Instances, 239. 
Process, Latent, 113. 118. discussed, 120. Instances of the Way 

lead to it, 234. 235. 
Proclus and Plato's later school corrupted Physics with Mathe* 

matics, 78. 
Progress necessary in Physics, in Arts and Sciences, 73. 
Properties, occult, 38. 297. 

Prophecy of Daniel, '* many shall run to and fro, &c.*' fulfilled, 77. 
Propitious (or Benevolent) Instances, 241. 
Proportionate (or Conformable) Instances, 177. 
Propositions, Instances of fixed (or Accompanying), 191. 
Protagoras the Sophist, 41. 46. 
Providence works quietly, 76. 

Prudence, civil, doubts on prmciple, and expects the worst, 75 . 
Public opinion, an unsound test of Truth, 53. 
Pulmo marinus, 133. 
Pulsation, what is it? 278. 
Putrefaction the cause of Animalcules, 142. rudiments of new 

birth, 264. how prevented, 264, 265. 
Pyrrho and the Sceptics^ 42. 
Pythagoras, his a Superstitious Philosophy, 36. 46. his travels, 48. 

Q. 

Qualities^ prime and elementary, 38. 

Quantity, Instances of, 252. Cosmical and other, 253* 

Quicklime, when slaked, creates Heat, 127. why, 137. experi- 
ments on it to be varied with oil, &c. ib. 

Quicksilver, 238. an Ostensive Instance of Weight, 170. highly 
explosive, 215. gold attracts it, 266. its tendencies, 268. 
" Mortification of," ib. useful to exclude air from bodies, 284. 
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R. 
Rarity rejected from the Form of Heat, 154. and density, 238. 
RaHos of density, 328, 229. of pneumatic bodies to tangible 

ones^ experiments made on, 229. 
Rayif, see Sun, Moon, &c. 
Reason, Human^ if left to itself, 15. 90. 
Reasons not to be sought for Astronomical facts, 274. 
Rectification of Induction ; Third Help to the Intellect, 164. 
Reflection and refraction of rays, 129. 167. 
Refuge, Instances of, 236. 
Regulation of Motion, 297. 

Religion restores one part of man's loss at the Fall, 306. 
Rennet, 272. 
Repose, Motion of, 278. 
Repulsion of bodies, 267. 

Resemblances seen by some minds sooner than differences, 27. 
Resinous and inflammable trees most common in cold climates, 132. 
Rest, our natural desire for, 15. a Nature inyestigated, 197. 

either results from Equilibrium or from Predominance of 

Motions, 282. no true Rest on this earth, ib. 
Reverberatory fiimaces, 1 26. air confined in, very hot, 1 46. 
Rewards of Science de6cient, and not well dispensed, 74. 
Rhetoric, the figure trap' awpo(rboKiiT6¥ in, a Conformable Instance 

with " Declinatio cadentise" in Music, 182. 
Rhetoricians, the Greek, 46. 
Rhubarb, 252. 

Roman Empire, its government absorbed most able men, 55. 
Philosophy, its narrow limits as to Time, 54. given up 

to Ethics, 55. 
Roots and branches of trees. Conformable Instances, 1 79. 
Ros solis (or Sundew), 293. 
Rotation spontaneous, 120. 206. 276. attributed by some to the 

Earth, 277. 
Rotten wood shines by night, 133. r42. 
Royal or Political Motion, 275. 
Rule, Instances of the, 242. 
Rust, how caused, 225. 294. 

S. 
St the letter, a Singular Instance, 1 84. 
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Saint Elmo*8 fire, 133. 

Saltpetre has potential Heat, J41. its flame has great Heat^ 145. 

SaieUites of Jupiter, 222. 

Saturn coldest among FLaaets, 143. Motion of the generation 
of, 273. 

" Scala Axiomatum/' 84. 

Scent of Dogs, a Singular Instance of Smell, 184. finer than 
that of men, 233. 

Scepticism not introduced hy the New Method, 1 06. 

Sceptics, the, 42. 

Schoolmen, the, 35. their philosophy of no great worth, 54. 
have done much damage to Physics by their Summaries, &c. 71 . 
have mixed up Aristotle with religion, ib. their subtilties, 100. 

Schools and Colleges averse to Physics, 73. 

Science neither duly rewarded nor praised, 74. 

Scythians, generic name among the Ancients for all northern 
people, 48. 

Sea water sparkles by night, 132. 

Second chuses, their study feared by Theologians, 72. should 
never lead men to forget the First Cause, ib. 

Second Intention, Terms of, 34. 

Selenography, 222. 

Self 'Multiplication, Motion of, 269. 

Senses, the, mislead the Intellect, 25. not dishonoured, but min- 
istered to by the new Method, 106. 

Separation or exclusion of single Natures, the first work of Induc- 
tion, 150. 

Severino, 94. 

Shaggy substances are all warm, 126. 

Sight, see Vision. 

Silk, 88. Limiting Instance of softness, 194. 

Singular Instances, 183. are miracles of species, 184. 

Sirius, hottest among fixed stars, 143. 

Skins generate warmth, and why, 135. 

Skin-worms, limiting Instances of bulk, 194. 239. 

Smell and taste go together, j 76. 

Snow and Ice, very sensitive of Heat, 149. 

Socrates brought down Philosophy from Heaven to earth, 56. 

Solar Heat, Rays, &c., see Sun. 

Solidity, a name for palpable cohesion, 69. 
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Solids ignited, 126. and tangible bodies not nat orally hot, 140. 

Solitary Instances, 164. 

Solomon, paralleled with King James I., 2. chose knowledge for 
his glory, 109. 

Solution of continuity, 171. of compounds^ 260. 

Soot perhaps has potential Heat, 141.- 

Sophistical Phantoms, 33, 34. 

Sophists, the, 41 . their name applicable to all but the more ancient 
Greek Philosophers, 46. 

Sound, an Instance of Divorce, 219. transmission of, 239. takes 
longer to travel than light does, 248. its vibrations, 273. 

Southern Ocean, 203. 

Spaprici, (or Quack Akhemists), 293. 

Spain, 202. groves of aromatic plants on its coasts, 243. 

Sparks caused by flint Jand steel, and by compression of Air, 136. 

Specific virtues, 38. 

Spherical form of the Earth denied by some Fathers, 70. 

Spinet, (or Harpsichord), 274. 

Spiral lines, 21, 277. 

Spirit in bodies, 123. 224. predominates in most bodies, 275. 
not 80 in quicksilver, 276. 0/ Wine, produces effects of Heat, 
127. its flame has no strong Heat, 132. itself very hot in 
chemical operation, 133. experiment to be tried with it on 
Butter, &c. 138. and on the Thermometer, 139. its flame will 
light paper, &c. 144. and seems to be softest of all flames, ib. 
Animal, C48. action and motion of, 178. how aflected by 
opiates, medicine, &c. 291. 

Sponge, Instance of Motus Lucri, 260. 

Spontaneous Rotation, see Rotation, 

Stalactites are long congealed ice, 259. 

" Starry Heavens,'* the, 222. 243. 267. 

Stars, Falling, supposed to be of viscous material, 131. Fixed, 
afiect and augment the Sun's Heat, 128. 144. their rays pro- 
duce no Heat, 128. some are hotter than others, 143. are 
they visible instantaneously ? 249. 

Sticks, when bent long retain their shape, and why, 289. 

Structure, Latent, 25. 114. discussed, 121. 

rejected from the Form of Heat, 153. the more subtle 

structures intangible^ 227. found by analysis, 232. 

Struggle, Instances of the, 254. see Motion, 
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Subjunctive Instances, 193. 

appeal to their own Intellects usually made by men, 

instead of appeal to experience, 59. 

Substitution^ Instances of, 236. 

Subtilty of Nature, 12. 16. 50. 239. of the Novum Organon no 
objection to it, 100. of the Schoolmen, ib. 

Sugar sparkles when scraped, 132. an Instance of capillary 
attraction, 260. 

Sulphur has potential Heat, 141. is highly explosive, 215. 

Sun's Heat, 1 26. reflected, concentrated by a lens, &c. ib. not 
felt in " the middle region of the Air," 1 28. compared with 
Igneous Heat^ 195. Rays not strong except when the Sun is 
near the Zenith, 130. hottest at the Zenith, 143. and when in 
Perigee, ib. and when near certain fixed Stars, ib. reflected 
from bodies not solid, an. deaden common fire, ib. Spots on 
the, 222. 

Superstition, a great foe to Physic, 70. 

Superstitious class of Phantoms, 36. things ranked among In- 
stances of Power, 190. 

Supplementary Instances, 236. 

Supports of Induction, the Second Help to the Intellect. 164^ 

Syllogism, 84. its uselessness, 13. some animals seem to possess 
power of using it, 200. 

Sympathies of things, 265. 292. and Antipathies have corrupted 
Natural Philosophy, 300. 

Syringe, 255. 

T. 

Tables of invention or discovery, 75. 83. of anger, fear, &c. of 
mental emotions, of civil affairs, 106. necessary to arrange 
Natural History for use, 125. of Presentation to the Intellect, 
ib. of negative Instances, 128. of Degrees or comparatives, 
140. 

Tangible essence in bodies, 1 23. 

Taste investigated, 1 76. goes with smell, ib. 

Teachers are usually hirelings, 57. 

Teeth of beasts and bills of birds. Conformable Instances, 1 80. 

Telescope, invented by Galileo, 222. 

Telesio, 94. his four '* comrades," 218. thought that there was 
innate light in Air, 233. his views on form of animals, 297. 

Teneriffe, Peak of, snow only on its sides, 1 29. ascent of, ib. 
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Tercery Islands, 293. 

TerreUa (or small magnetic globe), 210. 

Thales, 56. 

Theologians oppose Physics as presumptuous, 71. 

Theology, has distracted men's minds from Physics, 55. its questions 
decided by suffrages, 71. is wrongly mixed up by some with 
Physics, ib. 

Theophraatua, really a Sophist, 46. 

Theories^ Phantoms of. 32. 

Thermometer, (water), 131. 135. 161. graduated, 1 39. description 
of, 148. an Ostensive Instance of Heat, 169. 

Tides, Instances of Alliance in Motion^ 198. investigated by 
Crucial Instances, 202. Galileo's theory of, 250. are they con- 
nected with the Moon ? 267. 

Time. The Novum Organon is its ofispring, i . 54. 103. is n river 
which sinks what is valuable, 47. 52. its operations far more 
subtle than those of fire, 162. 296. the minute subdivisions of, 
247. is either true or apparent, 249. 

Times of the ancient Philosophers no ground for hope, 45 — 47. 

Till dissolved by aquafortis becomes hot, 127. 

Trade winds, 206. an Instance of Alliance in Motion, 198. 

Transformation of bodies into one another, 113. precept for, 117. 

Transit, Motion of, 275. 

Transmission of sound, light, &c. through the air, 239, 240. 

Transparency of bodies, what, 167. 

Travels of Democritus, Plato^ Pythagoras, 48. 

I^repidation, Motion of, 278. 

Trivial things not despicable in Physics, 97. 

TrtUh, only two ways of investigating, 14. does not depend on 
particular periods of time, 28. the search after, hopeless as now 
conducted, 47. daughter of Time, not of Authority^ 62. and 
Utility, the ends of Science, 104. emerges more readily from 
error than from confusion, 155. 

Turkish sovereigns murder their brethren, 41. 

Twilight, Instances of the, (Clandestine,) 170. the cause of, 21 r. 

Twitching Instances, 239. 

U. 

Uniformity too much expected in Nature, 2 1 . 

Union (or Alliance) Instances of, 194. 

Uniuersities averse to the study of Physics, 73. 
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Urine solved by cold, 264. 

Utility and Fruit the end of Science, 57. and Truth, the end 

sought, 104. 

V. 
Vacuum, 40. its existence not possible, 40. 123. "abhorrence of 

a," 255. 257. 265. introduced by Leucippus and Democritus, 

280. 
Vapour and smoke when heated, 1 26. in its own Nature not 

hot, 134. 
Variation of inquiry, the fourth Help to the Intellect, 1 64. 
Vegetable matter yrhen compressed generates Heat, 126. 137. 141. 

its Heat not perceptible to Touch, 138. 141. 
Vegetarians (or Folietani), 299. 
Vetnts restrained by the Sun, 267. 
Verdigris, 294. 

Verjuice, its expansion under fire, 235. 
Verse helps memory, 1 74. 
Vibration. of Sound, 273. 
Vine and cauliflower, repugnance between, 300. 
Vinegar causes sensation of Heat, 127. 139. its expansion under 

fire, 235. 
Vintage, First, 156. 
Visible, the, investigated, 201. 
Vision, acts best at a distance, 244. is more rapid than hearing, 

250. its images more rapidly received than dismissed, ib. 
Volcanoes, 126. t 41. in cold as well as in hot climates, 132. 
Voyages of Plato, &c., 48. 

Vulcan, men must pass from him to Minerva if they would die- 
cover Latent Structure, 122. 

W. 

Water, still and in bubbles a Migrating Instance of Whiteness, 
167. difficult of compression, 246. 259. 288. Instances of 
the, 247. grows putrid in small quantities more rapidly than 
in large, 253. will not ooze through very narrow chinks, 259. 
helps to ripen bodies long immersed in it, 285. 

Waterspouts, an Instance of Alliance in weight, 200. 

Waters, strong, corrosive, and chemically burning, 127. 137. 161. 

Weather, hot, 1 26. above or below the average temperature, ac- 
cording to the wind, 134. 

Z 
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Weight, investigated by Ostensive Instances^ 1 70. by Instances 
of Alliance, 199. by Crucial Instances, 208. of bodies does not 
affect their speed of descent, 254. 

West Indians obtain fire by friction, 1 26. 

WhalCy Limiting Instance of bulk, 194. 

WhitenesSf its Nature investigated, 167. 

Will of Gk>d, the, set forth in Scripture, 72. of Man, influences 
the Intellect, 24. 

Wine, its expansion under fire, 235. ripens more rapidly in small 
than in large vessels, 253. 

Wine drinkers and water drinkers cannot agpree, 103. 

Wise men, the seven, 56. 

Wonder, the ofi^pring of Rarity or Novelty, 188. 

Wood, rotten, shines by night, 133. 142. 

Wool generates Heat, 126. 135. 

Words, the symbols of conceptions, 13. their power over men's 
minds, 20. 29. words beget words, 29, 

World, the New, 48. the figures of the continents, &c. are Con- 
formable Instances, 182. 

X. 

Xenophanes, 46. 
Xylohalsam, 292. 

Y. 

Yeast, 272. 

Z. 

Zenibla, Nova, the Dutch frozen up at, 1 29. 
Zeno the Stoic, really a Sophist, 46. 
Zodiac, the, 196. 



THE END. 
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